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We introduce a quantum Monte Carlo inspired reweighting scheme to accurately compute en-
ergies from optimally short quantum circuits. This effectively hybrid quantum-classical approach
features both entanglement provided by a short quantum circuit, and the presence of an effective
non-unitary operator at the same time. The functional form of this projector is borrowed from
classical computation and is able to filter-out high-energy components generated by a sub-optimal
variational quantum heuristic ansatz. The accuracy of this approach is demonstrated numerically
in finding energies of entangled ground-states of many-body lattice models. We demonstrate a
practical implementation on IBM quantum hardwares up to an 8 qubits circuit.
I. INTRODUCTION
Solving quantum many-body and electronic structure
problems is one of the most anticipated applications of
quantum computers, in view of the exponential speed-up
that can be achieved compared to classical simulations[1–
3]. Despite decades of efforts, an efficient classical way to
describe many-body effects and strong correlations is still
missing, preventing classical computation of fermionic
systems from reaching the desired accuracy in large-scale
applications[4, 5]. On the other hand, quantum computa-
tion is still at its infancy and state-of-the-art calculations
are performed on so-called noisy intermediate quantum
(NISQ) hardware, of 20-50 qubits[6].
These non-ideal conditions, represented by short cir-
cuit depths and the absence of implementable error cor-
rection schemes, call for the development of suitable
algorithms able to exploit the present resources[7, 8].
In this context, variational approaches have been pro-
posed as near-term strategy to solve the electronic struc-
ture problem[9–12]. These algorithms drastically reduce
the coherence time requirement, but feature optimizable
parameters θ in the circuit, generating a parametrized
quantum state |ψc(θ)〉. These parameters are optimized
to minimize the energy 〈ψc(θ)|H|ψc(θ)〉 for a given prob-
lem Hamiltonian H. The energy is calculated as a sum of
expectation values of Pauli operators, hence the circuit
is executed multiple times to reduce the variance of such
estimates. The parameter optimization is instead per-
formed classically[9]. This approach, called variational
∗ GMA@zurich.ibm.com
quantum eigensolver (VQE), has been applied to small
molecules and quantum magnets[13–16], and relies on the
assumption that a quantum state prepared in a quantum
computer can represent efficiently and compactly all the
correlations that are hard to encode classically[17].
Lattice many-body models represent an ideal testbed
for developing new algorithms, since they retain all the
features that make electronic structure problems hard to
simulate classically, but without the specific overcompli-
cation of quantum chemistry (i.e. the generation of the
Hamiltonian parameters that always require a classical
preprocessing tool).
A concrete example is the Hubbard model, which is
perhaps the most extensively studied condensed mat-
ter system, as it serves as a minimal model for high-
temperature superconductors[19] and other correlation-
driven phase transitions[20]. The exponential scaling of
the Hilbert space’s size with respect to system size L pre-
vents polynomially scaling classical algorithms from an
accurate solution in most of the cases, except from par-
ticularly symmetric conditions such as two-dimensional
(2D) lattices at half-filling[5].
The most advanced classical algorithms, such as quan-
tum Monte Carlo (QMC) or density matrix renormaliza-
tion group (DMRG) theory[21] are also characterized by
underlying variational states. Interestingly, it has been
noted that results may depend from the structure of the
variational form used. An example is the debated exis-
tence of the so-called stripe order, which is a state dis-
playing charge and spin modulations, in the underdoped
region of the 2D Hubbard model[22–26].
Other examples concern the proposed spin-liquid char-
acter of the Heisenberg antiferromagnet on the Kagome
lattice[27, 28], the variational description of frustrated
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FIG. 1. Accuracy of the JQC state for one-dimensional many-body problems. Relative energy differences are shown as a
function of the relevant Ising, Heisenberd and Hubbard model parameters. Energies computed for selected circuit depths d
are plotted for the circuit ansatz (empty symbols, blue and green) and for the JQC (solid, red and orange). All systems sizes
translate into a N = 8 qubit register. The RyCNOT circuit ansatz is lacking any a-priory design based on physical intuition.
While the JQC ansatz always improves upon the circuit one, notably the worst performance is around the critical points of the
models, i.e. when Γ,Λ, U/4t = 1 respectively. The number of Jastrow optimizable variational parameters, exploiting lattice
symmetries, is 7 in case of Ising and Heisenberg models, and 10 for Hubbard, since here the fermion-to-qubit mapping implies
a ladder structure (see Supplementary Materials[18]). For each setup we plot the best outcome amongst several repetions of
the numerical optimization procedure.
spin models[29], and Mott insulators[30].
The need for an accurate and easy to prepare varia-
tional trial state is transferred in the realm of quantum
computation. In the VQE approach, the trial state’s abil-
ity of describing the desired physical state is determined
by the set of gates composing the quantum circuit and is
limited by the affordable circuit depth. The connectivity
between the qubits also plays an important role since the
presence of at least a set of two-qubit gates is necessary to
achieve a final entangled state. Due to the limited coher-
ence time of present NISQ machines, it is only possible to
run relatively short circuits, with a detrimental impact
on the accuracy of the calculation. For example, the
unitary coupled cluster (UCC) ansatz[31], which is the
quantum counterpart of the celebrated coupled-cluster
technique[32], has been proposed as a polynomially scal-
ing quantum circuit to solve quantum chemistry prob-
lems. However, the number of gates necessary to achieve
chemical accuracy, even on small molecules, is simply too
large to be successfully executed on NISQ devices[33].
Heuristic circuits, which implement hardware-efficient
gates, represent a more realistic approach in the short
term, and have been already demonstrated in sev-
eral small chemical [14, 15, 34] and lattice model
examples[35]. However they suffer from the same
coherence time limitation when investigating larger
systems[34].
In this paper, we introduce a hybrid quantum-classical
type of trial states P|ψc〉, which exploits both the entan-
glement offered by a short quantum circuit, and projec-
tive pseudo-dynamics, implemented at the classical level,
through measurements post-processing. Here, the pro-
jector P filters out the unwanted high-energy components
from the sub-optimal trial state |ψc〉, produced by the cir-
cuit, and is inspired by established correlated methods,
such as Variational Monte Carlo (VMC)[5].
We propose two quite different practical approaches
to implement the non-unitary operator P. In the first,
the information stored in an ancillary register is used to
re-weight the measurements performed on the N -qubit
circuit register. The second strategy does not require an-
cillary qubits but the evaluation of the modified Hamil-
tonian PHP. Depending on the complexity of P, this
translates in a polynomial increase of the number of Pauli
terms to measure.
II. PROJECTORS IN QUANTUM MONTE
CARLO
The projector P (partially) removes the residual com-
ponents of the circuit ansatz |ψc〉 having negligible over-
lap with the target state (cfn. also the Supplementary
Materials for an illustrative example[18]). The knowledge
of the exact state is however not required to construct
such operator. To this end, we borrow inspiration from
classical simulations, where physically motivated classes
of projectors have already demonstrated good accuracy
in describing strong correlations. These are the so-called
Jastrow functions, widely used in the QMC community in
solving lattice models[36, 37]and continuous systems[38],
in both first[39–42] and second quantization[43, 44].
For example, a particularly simple but effective pro-
jector, the so-called Gutzwiller operator[45], counts the
number of doubly occupied sites in a lattice, remov-
ing such high-energy components in the Hubbard model
at large-U . The same operator may as well suppress
ionic terms naturally arising from a simple single-particle
product state description of molecular dissociation.
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<latexit sha1 _base64="Ksp9vS3UC8Pt+FWY 1kCVbcpqrbI=">AAAB63icbVB NSwMxEJ2tX7V+VT16CRbBU9mI oHgqePFYwX5Au5Rsmm1Dk+yaZ IWy9C948aCIV/+QN/+N2XYP2 vpg4PHeDDPzwkRwY33/2yutrW 9sbpW3Kzu7e/sH1cOjtolTTVm LxiLW3ZAYJrhiLcutYN1EMyJD wTrh5Db3O09MGx6rBztNWCDJS PGIU2Jz6XGAbwbVml/350CrBB ekBgWag+pXfxjTVDJlqSDG9LC f2CAj2nIq2KzSTw1LCJ2QEes5 qohkJsjmt87QmVOGKIq1K2XRX P09kRFpzFSGrlMSOzbLXi7+5/ VSG10HGVdJapmii0VRKpCNUf4 4GnLNqBVTRwjV3N2K6JhoQq2 Lp+JCwMsvr5L2RR37dXx/WWtc FnGU4QRO4RwwXEED7qAJLaAwh md4hTdPei/eu/exaC15xcwx/I H3+QN6oY3P</latexit><latexit sha1 _base64="Ksp9vS3UC8Pt+FWY 1kCVbcpqrbI=">AAAB63icbVB NSwMxEJ2tX7V+VT16CRbBU9mI oHgqePFYwX5Au5Rsmm1Dk+yaZ IWy9C948aCIV/+QN/+N2XYP2 vpg4PHeDDPzwkRwY33/2yutrW 9sbpW3Kzu7e/sH1cOjtolTTVm LxiLW3ZAYJrhiLcutYN1EMyJD wTrh5Db3O09MGx6rBztNWCDJS PGIU2Jz6XGAbwbVml/350CrBB ekBgWag+pXfxjTVDJlqSDG9LC f2CAj2nIq2KzSTw1LCJ2QEes5 qohkJsjmt87QmVOGKIq1K2XRX P09kRFpzFSGrlMSOzbLXi7+5/ VSG10HGVdJapmii0VRKpCNUf4 4GnLNqBVTRwjV3N2K6JhoQq2 Lp+JCwMsvr5L2RR37dXx/WWtc FnGU4QRO4RwwXEED7qAJLaAwh md4hTdPei/eu/exaC15xcwx/I H3+QN6oY3P</latexit><latexit sha1 _base64="Ksp9vS3UC8Pt+FWY 1kCVbcpqrbI=">AAAB63icbVB NSwMxEJ2tX7V+VT16CRbBU9mI oHgqePFYwX5Au5Rsmm1Dk+yaZ IWy9C948aCIV/+QN/+N2XYP2 vpg4PHeDDPzwkRwY33/2yutrW 9sbpW3Kzu7e/sH1cOjtolTTVm LxiLW3ZAYJrhiLcutYN1EMyJD wTrh5Db3O09MGx6rBztNWCDJS PGIU2Jz6XGAbwbVml/350CrBB ekBgWag+pXfxjTVDJlqSDG9LC f2CAj2nIq2KzSTw1LCJ2QEes5 qohkJsjmt87QmVOGKIq1K2XRX P09kRFpzFSGrlMSOzbLXi7+5/ VSG10HGVdJapmii0VRKpCNUf4 4GnLNqBVTRwjV3N2K6JhoQq2 Lp+JCwMsvr5L2RR37dXx/WWtc FnGU4QRO4RwwXEED7qAJLaAwh md4hTdPei/eu/exaC15xcwx/I H3+QN6oY3P</latexit><latexit sha1 _base64="Ksp9vS3UC8Pt+FWY 1kCVbcpqrbI=">AAAB63icbVB NSwMxEJ2tX7V+VT16CRbBU9mI oHgqePFYwX5Au5Rsmm1Dk+yaZ IWy9C948aCIV/+QN/+N2XYP2 vpg4PHeDDPzwkRwY33/2yutrW 9sbpW3Kzu7e/sH1cOjtolTTVm LxiLW3ZAYJrhiLcutYN1EMyJD wTrh5Db3O09MGx6rBztNWCDJS PGIU2Jz6XGAbwbVml/350CrBB ekBgWag+pXfxjTVDJlqSDG9LC f2CAj2nIq2KzSTw1LCJ2QEes5 qohkJsjmt87QmVOGKIq1K2XRX P09kRFpzFSGrlMSOzbLXi7+5/ VSG10HGVdJapmii0VRKpCNUf4 4GnLNqBVTRwjV3N2K6JhoQq2 Lp+JCwMsvr5L2RR37dXx/WWtc FnGU4QRO4RwwXEED7qAJLaAwh md4hTdPei/eu/exaC15xcwx/I H3+QN6oY3P</latexit>
qL 1 :
<latexi t sha1_base6 4="LpLq0IWlzB qk8YTRnMm71q R9wK4=">AAAB7 3icbVA9SwNBE J2LXzF+RS1tF oNgY7iTgGIVsL GwiGA+IDnC3m aSLNnbu+zuCeH In7CxUMTWv2P nv3GTXKGJDwYe 780wMy+IBdfG db+d3Nr6xuZWf ruws7u3f1A8P GroKFEM6ywSkW oFVKPgEuuGG4 GtWCENA4HNYH Q785tPqDSP5KO ZxOiHdCB5nzN qrNQad9P7C296 0y2W3LI7B1kl XkZKkKHWLX51e hFLQpSGCap12 3Nj46dUGc4ETg udRGNM2YgOsG 2ppCFqP53fOyV nVumRfqRsSUP m6u+JlIZaT8L AdobUDPWyNxP/ 89qJ6V/7KZdx YlCyxaJ+IoiJy Ox50uMKmRETS yhT3N5K2JAqyo yNqGBD8JZfXi WNy7Lnlr2HSql ayeLIwwmcwjl 4cAVVuIMa1IGB gGd4hTdn7Lw4 787HojXnZDPH 8AfO5w9F0o9o< /latexit><latexi t sha1_base6 4="LpLq0IWlzB qk8YTRnMm71q R9wK4=">AAAB7 3icbVA9SwNBE J2LXzF+RS1tF oNgY7iTgGIVsL GwiGA+IDnC3m aSLNnbu+zuCeH In7CxUMTWv2P nv3GTXKGJDwYe 780wMy+IBdfG db+d3Nr6xuZWf ruws7u3f1A8P GroKFEM6ywSkW oFVKPgEuuGG4 GtWCENA4HNYH Q785tPqDSP5KO ZxOiHdCB5nzN qrNQad9P7C296 0y2W3LI7B1kl XkZKkKHWLX51e hFLQpSGCap12 3Nj46dUGc4ETg udRGNM2YgOsG 2ppCFqP53fOyV nVumRfqRsSUP m6u+JlIZaT8L AdobUDPWyNxP/ 89qJ6V/7KZdx YlCyxaJ+IoiJy Ox50uMKmRETS yhT3N5K2JAqyo yNqGBD8JZfXi WNy7Lnlr2HSql ayeLIwwmcwjl 4cAVVuIMa1IGB gGd4hTdn7Lw4 787HojXnZDPH 8AfO5w9F0o9o< /latexit><latexi t sha1_base6 4="LpLq0IWlzB qk8YTRnMm71q R9wK4=">AAAB7 3icbVA9SwNBE J2LXzF+RS1tF oNgY7iTgGIVsL GwiGA+IDnC3m aSLNnbu+zuCeH In7CxUMTWv2P nv3GTXKGJDwYe 780wMy+IBdfG db+d3Nr6xuZWf ruws7u3f1A8P GroKFEM6ywSkW oFVKPgEuuGG4 GtWCENA4HNYH Q785tPqDSP5KO ZxOiHdCB5nzN qrNQad9P7C296 0y2W3LI7B1kl XkZKkKHWLX51e hFLQpSGCap12 3Nj46dUGc4ETg udRGNM2YgOsG 2ppCFqP53fOyV nVumRfqRsSUP m6u+JlIZaT8L AdobUDPWyNxP/ 89qJ6V/7KZdx YlCyxaJ+IoiJy Ox50uMKmRETS yhT3N5K2JAqyo yNqGBD8JZfXi WNy7Lnlr2HSql ayeLIwwmcwjl 4cAVVuIMa1IGB gGd4hTdn7Lw4 787HojXnZDPH 8AfO5w9F0o9o< /latexit><latexi t sha1_base6 4="LpLq0IWlzB qk8YTRnMm71q R9wK4=">AAAB7 3icbVA9SwNBE J2LXzF+RS1tF oNgY7iTgGIVsL GwiGA+IDnC3m aSLNnbu+zuCeH In7CxUMTWv2P nv3GTXKGJDwYe 780wMy+IBdfG db+d3Nr6xuZWf ruws7u3f1A8P GroKFEM6ywSkW oFVKPgEuuGG4 GtWCENA4HNYH Q785tPqDSP5KO ZxOiHdCB5nzN qrNQad9P7C296 0y2W3LI7B1kl XkZKkKHWLX51e hFLQpSGCap12 3Nj46dUGc4ETg udRGNM2YgOsG 2ppCFqP53fOyV nVumRfqRsSUP m6u+JlIZaT8L AdobUDPWyNxP/ 89qJ6V/7KZdx YlCyxaJ+IoiJy Ox50uMKmRETS yhT3N5K2JAqyo yNqGBD8JZfXi WNy7Lnlr2HSql ayeLIwwmcwjl 4cAVVuIMa1IGB gGd4hTdn7Lw4 787HojXnZDPH 8AfO5w9F0o9o< /latexit>
qL :
<latexit sha1 _base64="7je8ChxF5HitpnEW pgGmG8uieQ8=">AAAB7XicbVB NSwMxEJ3Ur1q/qh69BIvgqeyK oHgqePHgoYL9gHYp2TTbxmaTN ckKZel/8OJBEa/+H2/+G9N2D 9r6YODx3gwz88JEcGM97xsVVl bX1jeKm6Wt7Z3dvfL+QdOoVFP WoEoo3Q6JYYJL1rDcCtZONCNx KFgrHF1P/dYT04YreW/HCQtiM pA84pRYJzUfe9nt5KpXrnhVbw a8TPycVCBHvVf+6vYVTWMmLRX EmI7vJTbIiLacCjYpdVPDEkJH ZMA6jkoSMxNks2sn+MQpfRwp7 UpaPFN/T2QkNmYch64zJnZoFr 2p+J/XSW10GWRcJqllks4XRan AVuHp67jPNaNWjB0hVHN3K6Z Dogm1LqCSC8FffHmZNM+qvlf1 784rtfM8jiIcwTGcgg8XUIMbq EMDKDzAM7zCG1LoBb2jj3lrAe Uzh/AH6PMHaVaO9g==</latex it><latexit sha1 _base64="7je8ChxF5HitpnEW pgGmG8uieQ8=">AAAB7XicbVB NSwMxEJ3Ur1q/qh69BIvgqeyK oHgqePHgoYL9gHYp2TTbxmaTN ckKZel/8OJBEa/+H2/+G9N2D 9r6YODx3gwz88JEcGM97xsVVl bX1jeKm6Wt7Z3dvfL+QdOoVFP WoEoo3Q6JYYJL1rDcCtZONCNx KFgrHF1P/dYT04YreW/HCQtiM pA84pRYJzUfe9nt5KpXrnhVbw a8TPycVCBHvVf+6vYVTWMmLRX EmI7vJTbIiLacCjYpdVPDEkJH ZMA6jkoSMxNks2sn+MQpfRwp7 UpaPFN/T2QkNmYch64zJnZoFr 2p+J/XSW10GWRcJqllks4XRan AVuHp67jPNaNWjB0hVHN3K6Z Dogm1LqCSC8FffHmZNM+qvlf1 784rtfM8jiIcwTGcgg8XUIMbq EMDKDzAM7zCG1LoBb2jj3lrAe Uzh/AH6PMHaVaO9g==</latex it><latexit sha1 _base64="7je8ChxF5HitpnEW pgGmG8uieQ8=">AAAB7XicbVB NSwMxEJ3Ur1q/qh69BIvgqeyK oHgqePHgoYL9gHYp2TTbxmaTN ckKZel/8OJBEa/+H2/+G9N2D 9r6YODx3gwz88JEcGM97xsVVl bX1jeKm6Wt7Z3dvfL+QdOoVFP WoEoo3Q6JYYJL1rDcCtZONCNx KFgrHF1P/dYT04YreW/HCQtiM pA84pRYJzUfe9nt5KpXrnhVbw a8TPycVCBHvVf+6vYVTWMmLRX EmI7vJTbIiLacCjYpdVPDEkJH ZMA6jkoSMxNks2sn+MQpfRwp7 UpaPFN/T2QkNmYch64zJnZoFr 2p+J/XSW10GWRcJqllks4XRan AVuHp67jPNaNWjB0hVHN3K6Z Dogm1LqCSC8FffHmZNM+qvlf1 784rtfM8jiIcwTGcgg8XUIMbq EMDKDzAM7zCG1LoBb2jj3lrAe Uzh/AH6PMHaVaO9g==</latex it><latexit sha1 _base64="7je8ChxF5HitpnEW pgGmG8uieQ8=">AAAB7XicbVB NSwMxEJ3Ur1q/qh69BIvgqeyK oHgqePHgoYL9gHYp2TTbxmaTN ckKZel/8OJBEa/+H2/+G9N2D 9r6YODx3gwz88JEcGM97xsVVl bX1jeKm6Wt7Z3dvfL+QdOoVFP WoEoo3Q6JYYJL1rDcCtZONCNx KFgrHF1P/dYT04YreW/HCQtiM pA84pRYJzUfe9nt5KpXrnhVbw a8TPycVCBHvVf+6vYVTWMmLRX EmI7vJTbIiLacCjYpdVPDEkJH ZMA6jkoSMxNks2sn+MQpfRwp7 UpaPFN/T2QkNmYch64zJnZoFr 2p+J/XSW10GWRcJqllks4XRan AVuHp67jPNaNWjB0hVHN3K6Z Dogm1LqCSC8FffHmZNM+qvlf1 784rtfM8jiIcwTGcgg8XUIMbq EMDKDzAM7zCG1LoBb2jj3lrAe Uzh/AH6PMHaVaO9g==</latex it>
q2L :
<latexi t sha1_base6 4="xFbbNAV/rm oTZNxHXvJMcF UDAwM=">AAAB7 nicbVA9SwNBE J2LXzF+RS1tF oNgFe5CQLEK2F hYRDCJkBxhb7 OXLNnbO3fnhHD kR9hYKGLr77H z37hJrtDEBwOP 92aYmRckUhh0 3W+nsLa+sblV3 C7t7O7tH5QPj 9omTjXjLRbLWD 8E1HApFG+hQM kfEs1pFEjeCc bXM7/zxLURsbr HScL9iA6VCAW jaKXOYz+r3U6v +uWKW3XnIKvE y0kFcjT75a/eI GZpxBUySY3pe m6CfkY1Cib5tN RLDU8oG9Mh71 qqaMSNn83PnZI zqwxIGGtbCsl c/T2R0ciYSRT YzojiyCx7M/E/ r5tieOlnQiUp csUWi8JUEozJ7 HcyEJozlBNLK NPC3krYiGrK0C ZUsiF4yy+vkn at6rlV765eadT zOIpwAqdwDh5 cQANuoAktYDCG Z3iFNydxXpx3 52PRWnDymWP4 A+fzB9vtjzI=< /latexit><latexi t sha1_base6 4="xFbbNAV/rm oTZNxHXvJMcF UDAwM=">AAAB7 nicbVA9SwNBE J2LXzF+RS1tF oNgFe5CQLEK2F hYRDCJkBxhb7 OXLNnbO3fnhHD kR9hYKGLr77H z37hJrtDEBwOP 92aYmRckUhh0 3W+nsLa+sblV3 C7t7O7tH5QPj 9omTjXjLRbLWD 8E1HApFG+hQM kfEs1pFEjeCc bXM7/zxLURsbr HScL9iA6VCAW jaKXOYz+r3U6v +uWKW3XnIKvE y0kFcjT75a/eI GZpxBUySY3pe m6CfkY1Cib5tN RLDU8oG9Mh71 qqaMSNn83PnZI zqwxIGGtbCsl c/T2R0ciYSRT YzojiyCx7M/E/ r5tieOlnQiUp csUWi8JUEozJ7 HcyEJozlBNLK NPC3krYiGrK0C ZUsiF4yy+vkn at6rlV765eadT zOIpwAqdwDh5 cQANuoAktYDCG Z3iFNydxXpx3 52PRWnDymWP4 A+fzB9vtjzI=< /latexit><latexi t sha1_base6 4="xFbbNAV/rm oTZNxHXvJMcF UDAwM=">AAAB7 nicbVA9SwNBE J2LXzF+RS1tF oNgFe5CQLEK2F hYRDCJkBxhb7 OXLNnbO3fnhHD kR9hYKGLr77H z37hJrtDEBwOP 92aYmRckUhh0 3W+nsLa+sblV3 C7t7O7tH5QPj 9omTjXjLRbLWD 8E1HApFG+hQM kfEs1pFEjeCc bXM7/zxLURsbr HScL9iA6VCAW jaKXOYz+r3U6v +uWKW3XnIKvE y0kFcjT75a/eI GZpxBUySY3pe m6CfkY1Cib5tN RLDU8oG9Mh71 qqaMSNn83PnZI zqwxIGGtbCsl c/T2R0ciYSRT YzojiyCx7M/E/ r5tieOlnQiUp csUWi8JUEozJ7 HcyEJozlBNLK NPC3krYiGrK0C ZUsiF4yy+vkn at6rlV765eadT zOIpwAqdwDh5 cQANuoAktYDCG Z3iFNydxXpx3 52PRWnDymWP4 A+fzB9vtjzI=< /latexit><latexi t sha1_base6 4="xFbbNAV/rm oTZNxHXvJMcF UDAwM=">AAAB7 nicbVA9SwNBE J2LXzF+RS1tF oNgFe5CQLEK2F hYRDCJkBxhb7 OXLNnbO3fnhHD kR9hYKGLr77H z37hJrtDEBwOP 92aYmRckUhh0 3W+nsLa+sblV3 C7t7O7tH5QPj 9omTjXjLRbLWD 8E1HApFG+hQM kfEs1pFEjeCc bXM7/zxLURsbr HScL9iA6VCAW jaKXOYz+r3U6v +uWKW3XnIKvE y0kFcjT75a/eI GZpxBUySY3pe m6CfkY1Cib5tN RLDU8oG9Mh71 qqaMSNn83PnZI zqwxIGGtbCsl c/T2R0ciYSRT YzojiyCx7M/E/ r5tieOlnQiUp csUWi8JUEozJ7 HcyEJozlBNLK NPC3krYiGrK0C ZUsiF4yy+vkn at6rlV765eadT zOIpwAqdwDh5 cQANuoAktYDCG Z3iFNydxXpx3 52PRWnDymWP4 A+fzB9vtjzI=< /latexit>
Ry
<latexit sha1 _base64="LXl7Ie/4tiUZKo7t TESFIe46MW8=">AAAB6nicbVB NS8NAEJ34WetX1aOXxSJ4KkkR 9Fjw4rF+9APaUDbbSbt0swm7G yGE/gQvHhTx6i/y5r9x2+agr Q8GHu/NMDMvSATXxnW/nbX1jc 2t7dJOeXdv/+CwcnTc1nGqGLZ YLGLVDahGwSW2DDcCu4lCGgUC O8HkZuZ3nlBpHstHkyXoR3Qke cgZNVZ6uB9kg0rVrblzkFXiFa QKBZqDyld/GLM0QmmYoFr3PDc xfk6V4UzgtNxPNSaUTegIe5ZK GqH28/mpU3JulSEJY2VLGjJXf 0/kNNI6iwLbGVEz1sveTPzP66 UmvPZzLpPUoGSLRWEqiInJ7G8 y5AqZEZkllClubyVsTBVlxqZ TtiF4yy+vkna95rk17+6y2qgX cZTgFM7gAjy4ggbcQhNawGAEz /AKb45wXpx352PRuuYUMyfwB8 7nDzocjbI=</latexit><latexit sha1 _base64="LXl7Ie/4tiUZKo7t TESFIe46MW8=">AAAB6nicbVB NS8NAEJ34WetX1aOXxSJ4KkkR 9Fjw4rF+9APaUDbbSbt0swm7G yGE/gQvHhTx6i/y5r9x2+agr Q8GHu/NMDMvSATXxnW/nbX1jc 2t7dJOeXdv/+CwcnTc1nGqGLZ YLGLVDahGwSW2DDcCu4lCGgUC O8HkZuZ3nlBpHstHkyXoR3Qke cgZNVZ6uB9kg0rVrblzkFXiFa QKBZqDyld/GLM0QmmYoFr3PDc xfk6V4UzgtNxPNSaUTegIe5ZK GqH28/mpU3JulSEJY2VLGjJXf 0/kNNI6iwLbGVEz1sveTPzP66 UmvPZzLpPUoGSLRWEqiInJ7G8 y5AqZEZkllClubyVsTBVlxqZ TtiF4yy+vkna95rk17+6y2qgX cZTgFM7gAjy4ggbcQhNawGAEz /AKb45wXpx352PRuuYUMyfwB8 7nDzocjbI=</latexit><latexit sha1 _base64="LXl7Ie/4tiUZKo7t TESFIe46MW8=">AAAB6nicbVB NS8NAEJ34WetX1aOXxSJ4KkkR 9Fjw4rF+9APaUDbbSbt0swm7G yGE/gQvHhTx6i/y5r9x2+agr Q8GHu/NMDMvSATXxnW/nbX1jc 2t7dJOeXdv/+CwcnTc1nGqGLZ YLGLVDahGwSW2DDcCu4lCGgUC O8HkZuZ3nlBpHstHkyXoR3Qke cgZNVZ6uB9kg0rVrblzkFXiFa QKBZqDyld/GLM0QmmYoFr3PDc xfk6V4UzgtNxPNSaUTegIe5ZK GqH28/mpU3JulSEJY2VLGjJXf 0/kNNI6iwLbGVEz1sveTPzP66 UmvPZzLpPUoGSLRWEqiInJ7G8 y5AqZEZkllClubyVsTBVlxqZ TtiF4yy+vkna95rk17+6y2qgX cZTgFM7gAjy4ggbcQhNawGAEz /AKb45wXpx352PRuuYUMyfwB8 7nDzocjbI=</latexit><latexit sha1 _base64="LXl7Ie/4tiUZKo7t TESFIe46MW8=">AAAB6nicbVB NS8NAEJ34WetX1aOXxSJ4KkkR 9Fjw4rF+9APaUDbbSbt0swm7G yGE/gQvHhTx6i/y5r9x2+agr Q8GHu/NMDMvSATXxnW/nbX1jc 2t7dJOeXdv/+CwcnTc1nGqGLZ YLGLVDahGwSW2DDcCu4lCGgUC O8HkZuZ3nlBpHstHkyXoR3Qke cgZNVZ6uB9kg0rVrblzkFXiFa QKBZqDyld/GLM0QmmYoFr3PDc xfk6V4UzgtNxPNSaUTegIe5ZK GqH28/mpU3JulSEJY2VLGjJXf 0/kNNI6iwLbGVEz1sveTPzP66 UmvPZzLpPUoGSLRWEqiInJ7G8 y5AqZEZkllClubyVsTBVlxqZ TtiF4yy+vkna95rk17+6y2qgX cZTgFM7gAjy4ggbcQhNawGAEz /AKb45wXpx352PRuuYUMyfwB8 7nDzocjbI=</latexit>
Ry
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· · ·<latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU= ">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekE ph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChW ZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjw HbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgw TU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw==</latexit><latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU= ">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekE ph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChW ZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjw HbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgw TU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw==</latexit><latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU= ">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekE ph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChW ZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjw HbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgw TU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw==</latexit><latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU= ">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekE ph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChW ZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjw HbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgw TU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw==</latexit>
d
tim
es
<latexit sha1_base64="/FVlJ4J1I GX0x7kSyk3pSgAUlqM=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiQxbXRXc OOygn1AG8pkMmmHTh7MTJQS65+4caGIW7/EnX/jpK2gogcGDufcyz1z/JRRIU 3zQyutrK6tb5Q3K1vbO7t7enW/I5KMY9LGCUt4z0eCMBqTtqSSkV7KCYp8Rrr+ 5KLwuzeEC5rE13KaEi9Co5iGFCOppKFeDeD9IEJyzKNc0oiI2VCvmYbp1B3Xhq Zx6jbs84I0XMdq1KFlmHPUwBKtof4+CBKcRSSWmCEh+paZSi9HXFLMyKwyyAR JEZ6gEekrGiN1xcvn0WfwWCkBDBOuXizhXP2+kaNIiGnkq8kipfjtFeJfXj+T4 ZmX0zjNJInx4lCYMSgTWPQAA8oJlmyqCMKcqqwQjxFHWKq2KqqEr5/C/0nHNi zTsK6cWtNe1lEGh+AInAALuKAJLkELtAEGt+ABPIFn7U571F6018VoSVvuHIAf 0N4+ATmJlJY=</latexit><latexit sha1_base64="/FVlJ4J1I GX0x7kSyk3pSgAUlqM=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiQxbXRXc OOygn1AG8pkMmmHTh7MTJQS65+4caGIW7/EnX/jpK2gogcGDufcyz1z/JRRIU 3zQyutrK6tb5Q3K1vbO7t7enW/I5KMY9LGCUt4z0eCMBqTtqSSkV7KCYp8Rrr+ 5KLwuzeEC5rE13KaEi9Co5iGFCOppKFeDeD9IEJyzKNc0oiI2VCvmYbp1B3Xhq Zx6jbs84I0XMdq1KFlmHPUwBKtof4+CBKcRSSWmCEh+paZSi9HXFLMyKwyyAR JEZ6gEekrGiN1xcvn0WfwWCkBDBOuXizhXP2+kaNIiGnkq8kipfjtFeJfXj+T4 ZmX0zjNJInx4lCYMSgTWPQAA8oJlmyqCMKcqqwQjxFHWKq2KqqEr5/C/0nHNi zTsK6cWtNe1lEGh+AInAALuKAJLkELtAEGt+ABPIFn7U571F6018VoSVvuHIAf 0N4+ATmJlJY=</latexit><latexit sha1_base64="/FVlJ4J1I GX0x7kSyk3pSgAUlqM=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiQxbXRXc OOygn1AG8pkMmmHTh7MTJQS65+4caGIW7/EnX/jpK2gogcGDufcyz1z/JRRIU 3zQyutrK6tb5Q3K1vbO7t7enW/I5KMY9LGCUt4z0eCMBqTtqSSkV7KCYp8Rrr+ 5KLwuzeEC5rE13KaEi9Co5iGFCOppKFeDeD9IEJyzKNc0oiI2VCvmYbp1B3Xhq Zx6jbs84I0XMdq1KFlmHPUwBKtof4+CBKcRSSWmCEh+paZSi9HXFLMyKwyyAR JEZ6gEekrGiN1xcvn0WfwWCkBDBOuXizhXP2+kaNIiGnkq8kipfjtFeJfXj+T4 ZmX0zjNJInx4lCYMSgTWPQAA8oJlmyqCMKcqqwQjxFHWKq2KqqEr5/C/0nHNi zTsK6cWtNe1lEGh+AInAALuKAJLkELtAEGt+ABPIFn7U571F6018VoSVvuHIAf 0N4+ATmJlJY=</latexit><latexit sha1_base64="/FVlJ4J1I GX0x7kSyk3pSgAUlqM=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiQxbXRXc OOygn1AG8pkMmmHTh7MTJQS65+4caGIW7/EnX/jpK2gogcGDufcyz1z/JRRIU 3zQyutrK6tb5Q3K1vbO7t7enW/I5KMY9LGCUt4z0eCMBqTtqSSkV7KCYp8Rrr+ 5KLwuzeEC5rE13KaEi9Co5iGFCOppKFeDeD9IEJyzKNc0oiI2VCvmYbp1B3Xhq Zx6jbs84I0XMdq1KFlmHPUwBKtof4+CBKcRSSWmCEh+paZSi9HXFLMyKwyyAR JEZ6gEekrGiN1xcvn0WfwWCkBDBOuXizhXP2+kaNIiGnkq8kipfjtFeJfXj+T4 ZmX0zjNJInx4lCYMSgTWPQAA8oJlmyqCMKcqqwQjxFHWKq2KqqEr5/C/0nHNi zTsK6cWtNe1lEGh+AInAALuKAJLkELtAEGt+ABPIFn7U571F6018VoSVvuHIAf 0N4+ATmJlJY=</latexit>
to measure in basis b
<latexit sha1_base64="pVr Icj/psaK3jMIAsm64J9Uiv+A=">AAACFnicbVDLSgMxFM3UV62 vUZdugkVwY5kpgi4LblxWsA9oS8mkd9rQJDMkGaEM7U+48Vfcu FDErbjzb8y0s9DWA4HDuefe3HuCmDNtPO/bKaytb2xuFbdLO7t 7+wfu4VFTR4mi0KARj1Q7IBo4k9AwzHBoxwqICDi0gvFNVm89g NIskvdmEkNPkKFkIaPEWKnvXnQFMSMlUhPhGRZAdKLAMibxzM 5lejrDc0sQpsG075a9ijcHXiV+TsooR73vfnUHEU0ESEM50brj e7HppUQZRjlMS91EQ0zomAyhY6kkAnQvnZ81xWdWGeAwUvZJg+ fq746UCK0nIrDObEO9XMvE/2qdxITXvZTJODEg6eKjMOHYZpBl hAdMATV8YgmhitldMR0RRaixSZZsCP7yyaukWa34XsW/uyzXqn kcRXSCTtE58tEVqqFbVEcNRNEjekav6M15cl6cd+djYS04ec8x +gPn8wcDhJ/Y</latexit><latexit sha1_base64="pVr Icj/psaK3jMIAsm64J9Uiv+A=">AAACFnicbVDLSgMxFM3UV62 vUZdugkVwY5kpgi4LblxWsA9oS8mkd9rQJDMkGaEM7U+48Vfcu FDErbjzb8y0s9DWA4HDuefe3HuCmDNtPO/bKaytb2xuFbdLO7t 7+wfu4VFTR4mi0KARj1Q7IBo4k9AwzHBoxwqICDi0gvFNVm89g NIskvdmEkNPkKFkIaPEWKnvXnQFMSMlUhPhGRZAdKLAMibxzM 5lejrDc0sQpsG075a9ijcHXiV+TsooR73vfnUHEU0ESEM50brj e7HppUQZRjlMS91EQ0zomAyhY6kkAnQvnZ81xWdWGeAwUvZJg+ fq746UCK0nIrDObEO9XMvE/2qdxITXvZTJODEg6eKjMOHYZpBl hAdMATV8YgmhitldMR0RRaixSZZsCP7yyaukWa34XsW/uyzXqn kcRXSCTtE58tEVqqFbVEcNRNEjekav6M15cl6cd+djYS04ec8x +gPn8wcDhJ/Y</latexit><latexit sha1_base64="pVr Icj/psaK3jMIAsm64J9Uiv+A=">AAACFnicbVDLSgMxFM3UV62 vUZdugkVwY5kpgi4LblxWsA9oS8mkd9rQJDMkGaEM7U+48Vfcu FDErbjzb8y0s9DWA4HDuefe3HuCmDNtPO/bKaytb2xuFbdLO7t 7+wfu4VFTR4mi0KARj1Q7IBo4k9AwzHBoxwqICDi0gvFNVm89g NIskvdmEkNPkKFkIaPEWKnvXnQFMSMlUhPhGRZAdKLAMibxzM 5lejrDc0sQpsG075a9ijcHXiV+TsooR73vfnUHEU0ESEM50brj e7HppUQZRjlMS91EQ0zomAyhY6kkAnQvnZ81xWdWGeAwUvZJg+ fq746UCK0nIrDObEO9XMvE/2qdxITXvZTJODEg6eKjMOHYZpBl hAdMATV8YgmhitldMR0RRaixSZZsCP7yyaukWa34XsW/uyzXqn kcRXSCTtE58tEVqqFbVEcNRNEjekav6M15cl6cd+djYS04ec8x +gPn8wcDhJ/Y</latexit><latexit sha1_base64="pVr Icj/psaK3jMIAsm64J9Uiv+A=">AAACFnicbVDLSgMxFM3UV62 vUZdugkVwY5kpgi4LblxWsA9oS8mkd9rQJDMkGaEM7U+48Vfcu FDErbjzb8y0s9DWA4HDuefe3HuCmDNtPO/bKaytb2xuFbdLO7t 7+wfu4VFTR4mi0KARj1Q7IBo4k9AwzHBoxwqICDi0gvFNVm89g NIskvdmEkNPkKFkIaPEWKnvXnQFMSMlUhPhGRZAdKLAMibxzM 5lejrDc0sQpsG075a9ijcHXiV+TsooR73vfnUHEU0ESEM50brj e7HppUQZRjlMS91EQ0zomAyhY6kkAnQvnZ81xWdWGeAwUvZJg+ fq746UCK0nIrDObEO9XMvE/2qdxITXvZTJODEg6eKjMOHYZpBl hAdMATV8YgmhitldMR0RRaixSZZsCP7yyaukWa34XsW/uyzXqn kcRXSCTtE58tEVqqFbVEcNRNEjekav6M15cl6cd+djYS04ec8x +gPn8wcDhJ/Y</latexit>
contains L⇥ d parameters {✓}
<latexit sha1 _base64="LaLmuwNxqjPO+WFT ruADbWtmQ84=">AAACMXicbVB NSwMxEM36bf2qevQSLIKnsiuC HgtePHhQsLbQLSWbztpgkl2SW aEs25/kxX8iXjwo4tU/YbZW0 NYHgcd7M5mZF6VSWPT9F29ufm FxaXlltbK2vrG5Vd3eubFJZjg 0eSIT046YBSk0NFGghHZqgKlI Qiu6Oyv91j0YKxJ9jcMUuorda hELztBJvep5qBgOjMp5opEJbY sRvQhRKLC0T0c/bsoMU4Duo4K OaJiP9SjOQxwAsoKGRa9a8+v+ GHSWBBNSIxNc9qpPYT/hmQKNX DJrO4GfYjdnBgWXUFTCzELK+B 27hY6j2s233Xx8cUEPnNKncWL c00jH6u+OnClrhypyleWmdto rxf+8TobxaTcXOs0QNP8eFGeS YkLL+GhfGOAoh44wboTblfKBC 4eX2VRcCMH0ybPk5qge+PXg6r jWOJrEsUL2yD45JAE5IQ1yTi5 Jk3DyQJ7JK3nzHr0X7937+C6d 8yY9u+QPvM8vWM6sCA==</lat exit><latexit sha1 _base64="LaLmuwNxqjPO+WFT ruADbWtmQ84=">AAACMXicbVB NSwMxEM36bf2qevQSLIKnsiuC HgtePHhQsLbQLSWbztpgkl2SW aEs25/kxX8iXjwo4tU/YbZW0 NYHgcd7M5mZF6VSWPT9F29ufm FxaXlltbK2vrG5Vd3eubFJZjg 0eSIT046YBSk0NFGghHZqgKlI Qiu6Oyv91j0YKxJ9jcMUuorda hELztBJvep5qBgOjMp5opEJbY sRvQhRKLC0T0c/bsoMU4Duo4K OaJiP9SjOQxwAsoKGRa9a8+v+ GHSWBBNSIxNc9qpPYT/hmQKNX DJrO4GfYjdnBgWXUFTCzELK+B 27hY6j2s233Xx8cUEPnNKncWL c00jH6u+OnClrhypyleWmdto rxf+8TobxaTcXOs0QNP8eFGeS YkLL+GhfGOAoh44wboTblfKBC 4eX2VRcCMH0ybPk5qge+PXg6r jWOJrEsUL2yD45JAE5IQ1yTi5 Jk3DyQJ7JK3nzHr0X7937+C6d 8yY9u+QPvM8vWM6sCA==</lat exit><latexit sha1 _base64="LaLmuwNxqjPO+WFT ruADbWtmQ84=">AAACMXicbVB NSwMxEM36bf2qevQSLIKnsiuC HgtePHhQsLbQLSWbztpgkl2SW aEs25/kxX8iXjwo4tU/YbZW0 NYHgcd7M5mZF6VSWPT9F29ufm FxaXlltbK2vrG5Vd3eubFJZjg 0eSIT046YBSk0NFGghHZqgKlI Qiu6Oyv91j0YKxJ9jcMUuorda hELztBJvep5qBgOjMp5opEJbY sRvQhRKLC0T0c/bsoMU4Duo4K OaJiP9SjOQxwAsoKGRa9a8+v+ GHSWBBNSIxNc9qpPYT/hmQKNX DJrO4GfYjdnBgWXUFTCzELK+B 27hY6j2s233Xx8cUEPnNKncWL c00jH6u+OnClrhypyleWmdto rxf+8TobxaTcXOs0QNP8eFGeS YkLL+GhfGOAoh44wboTblfKBC 4eX2VRcCMH0ybPk5qge+PXg6r jWOJrEsUL2yD45JAE5IQ1yTi5 Jk3DyQJ7JK3nzHr0X7937+C6d 8yY9u+QPvM8vWM6sCA==</lat exit><latexit sha1 _base64="LaLmuwNxqjPO+WFT ruADbWtmQ84=">AAACMXicbVB NSwMxEM36bf2qevQSLIKnsiuC HgtePHhQsLbQLSWbztpgkl2SW aEs25/kxX8iXjwo4tU/YbZW0 NYHgcd7M5mZF6VSWPT9F29ufm FxaXlltbK2vrG5Vd3eubFJZjg 0eSIT046YBSk0NFGghHZqgKlI Qiu6Oyv91j0YKxJ9jcMUuorda hELztBJvep5qBgOjMp5opEJbY sRvQhRKLC0T0c/bsoMU4Duo4K OaJiP9SjOQxwAsoKGRa9a8+v+ GHSWBBNSIxNc9qpPYT/hmQKNX DJrO4GfYjdnBgWXUFTCzELK+B 27hY6j2s233Xx8cUEPnNKncWL c00jH6u+OnClrhypyleWmdto rxf+8TobxaTcXOs0QNP8eFGeS YkLL+GhfGOAoh44wboTblfKBC 4eX2VRcCMH0ybPk5qge+PXg6r jWOJrEsUL2yD45JAE5IQ1yTi5 Jk3DyQJ7JK3nzHr0X7937+C6d 8yY9u+QPvM8vWM6sCA==</lat exit>
9>>=>>; i
<latexit sha1_base64="hRUEOZ8Qul/5/iys2nfNOsodjIs= ">AAACRnicbVBBS9xAFH5ZrdpY7WqPvQxdBE9LIoI9LnjpcQVXhU1YJrMvu4OTSZh5KYSw/XNePPfmT/DiQRGvnY0RW+0HDz6+97 73Zr6kUNJSENx4nZXVD2vrGx/9zU9b25+7O7tnNi+NwJHIVW4uEm5RSY0jkqTwojDIs0TheXJ5vOyf/0RjZa5PqSowzvhMy1QKTk 6adGMWKUyp7zOHKMGZ1DU3hleLWqlFozb4FUX+sl74q9wYUU9bmx8ZOZsTixbMl5NuL+gHDdh7ErakBy2Gk+7vaJqLMkNNQnFrx 2FQUOxWkxQK3fLSYsHFJZ/h2FHNM7Rx3cSwYHtOmbI0N640sUb921HzzNoqS9xkxmlu3/aW4v9645LS73EtdVESavF8KC0Vo5wtM 2VTaVCQqhzhwkj3Vibm3HBBLnnfhRC+/fJ7cnbQD4N+eHLYGxy0cWzAV/gG+xDCEQzgBwxhBAKu4Bbu4cG79u68R+/pebTjtZ4v 8A868AeXTaof</latexit><latexit sha1_base64="hRUEOZ8Qul/5/iys2nfNOsodjIs= ">AAACRnicbVBBS9xAFH5ZrdpY7WqPvQxdBE9LIoI9LnjpcQVXhU1YJrMvu4OTSZh5KYSw/XNePPfmT/DiQRGvnY0RW+0HDz6+97 73Zr6kUNJSENx4nZXVD2vrGx/9zU9b25+7O7tnNi+NwJHIVW4uEm5RSY0jkqTwojDIs0TheXJ5vOyf/0RjZa5PqSowzvhMy1QKTk 6adGMWKUyp7zOHKMGZ1DU3hleLWqlFozb4FUX+sl74q9wYUU9bmx8ZOZsTixbMl5NuL+gHDdh7ErakBy2Gk+7vaJqLMkNNQnFrx 2FQUOxWkxQK3fLSYsHFJZ/h2FHNM7Rx3cSwYHtOmbI0N640sUb921HzzNoqS9xkxmlu3/aW4v9645LS73EtdVESavF8KC0Vo5wtM 2VTaVCQqhzhwkj3Vibm3HBBLnnfhRC+/fJ7cnbQD4N+eHLYGxy0cWzAV/gG+xDCEQzgBwxhBAKu4Bbu4cG79u68R+/pebTjtZ4v 8A868AeXTaof</latexit><latexit sha1_base64="hRUEOZ8Qul/5/iys2nfNOsodjIs= ">AAACRnicbVBBS9xAFH5ZrdpY7WqPvQxdBE9LIoI9LnjpcQVXhU1YJrMvu4OTSZh5KYSw/XNePPfmT/DiQRGvnY0RW+0HDz6+97 73Zr6kUNJSENx4nZXVD2vrGx/9zU9b25+7O7tnNi+NwJHIVW4uEm5RSY0jkqTwojDIs0TheXJ5vOyf/0RjZa5PqSowzvhMy1QKTk 6adGMWKUyp7zOHKMGZ1DU3hleLWqlFozb4FUX+sl74q9wYUU9bmx8ZOZsTixbMl5NuL+gHDdh7ErakBy2Gk+7vaJqLMkNNQnFrx 2FQUOxWkxQK3fLSYsHFJZ/h2FHNM7Rx3cSwYHtOmbI0N640sUb921HzzNoqS9xkxmlu3/aW4v9645LS73EtdVESavF8KC0Vo5wtM 2VTaVCQqhzhwkj3Vibm3HBBLnnfhRC+/fJ7cnbQD4N+eHLYGxy0cWzAV/gG+xDCEQzgBwxhBAKu4Bbu4cG79u68R+/pebTjtZ4v 8A868AeXTaof</latexit><latexit sha1_base64="hRUEOZ8Qul/5/iys2nfNOsodjIs= ">AAACRnicbVBBS9xAFH5ZrdpY7WqPvQxdBE9LIoI9LnjpcQVXhU1YJrMvu4OTSZh5KYSw/XNePPfmT/DiQRGvnY0RW+0HDz6+97 73Zr6kUNJSENx4nZXVD2vrGx/9zU9b25+7O7tnNi+NwJHIVW4uEm5RSY0jkqTwojDIs0TheXJ5vOyf/0RjZa5PqSowzvhMy1QKTk 6adGMWKUyp7zOHKMGZ1DU3hleLWqlFozb4FUX+sl74q9wYUU9bmx8ZOZsTixbMl5NuL+gHDdh7ErakBy2Gk+7vaJqLMkNNQnFrx 2FQUOxWkxQK3fLSYsHFJZ/h2FHNM7Rx3cSwYHtOmbI0N640sUb921HzzNoqS9xkxmlu3/aW4v9645LS73EtdVESavF8KC0Vo5wtM 2VTaVCQqhzhwkj3Vibm3HBBLnnfhRC+/fJ7cnbQD4N+eHLYGxy0cWzAV/gG+xDCEQzgBwxhBAKu4Bbu4cG79u68R+/pebTjtZ4v 8A868AeXTaof</latexit>
 \left.

    \begin{array}{ll}
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9>>=>>; j
<latexit sha1_base64="SO/bV0QZcV5aCL7nBwWipJTaauM= ">AAACRnicbVBNa9tAEB05n1WT1EmPvSwxhZyMFALJ0ZBLjgnUdsASZrUe2ZusVmJ3VDDC+XO55Jxbf0IvOTSEXrtWVNp8PBh4vJ k3s/uSQklLQfDDa62srq1vbH7wP25t73xq7+4NbF4agX2Rq9xcJtyikhr7JEnhZWGQZ4nCYXJ9uuwPv6OxMtffaF5gnPGplqkUnJ w0bscsUphS12cOUYJTqStuDJ8vKqUWtVrjJor8Zf3l/+TaiHrS2PzIyOmMWLRg/tW43Qm6QQ32loQN6UCD83H7PprkosxQk1Dc2 lEYFBS71SSFQre8tFhwcc2nOHJU8wxtXNUxLNhXp0xYmhtXmlit/u+oeGbtPEvcZMZpZl/3luJ7vVFJ6UlcSV2UhFo8H0pLxShny 0zZRBoUpOaOcGGkeysTM264IJe870IIX3/5LRkcdsOgG14cdXqHTRyb8AX24QBCOIYenME59EHALfyEX/Do3XkP3pP3+3m05TWe z/ACLfgDmNGqIA==</latexit><latexit sha1_base64="SO/bV0QZcV5aCL7nBwWipJTaauM= ">AAACRnicbVBNa9tAEB05n1WT1EmPvSwxhZyMFALJ0ZBLjgnUdsASZrUe2ZusVmJ3VDDC+XO55Jxbf0IvOTSEXrtWVNp8PBh4vJ k3s/uSQklLQfDDa62srq1vbH7wP25t73xq7+4NbF4agX2Rq9xcJtyikhr7JEnhZWGQZ4nCYXJ9uuwPv6OxMtffaF5gnPGplqkUnJ w0bscsUphS12cOUYJTqStuDJ8vKqUWtVrjJor8Zf3l/+TaiHrS2PzIyOmMWLRg/tW43Qm6QQ32loQN6UCD83H7PprkosxQk1Dc2 lEYFBS71SSFQre8tFhwcc2nOHJU8wxtXNUxLNhXp0xYmhtXmlit/u+oeGbtPEvcZMZpZl/3luJ7vVFJ6UlcSV2UhFo8H0pLxShny 0zZRBoUpOaOcGGkeysTM264IJe870IIX3/5LRkcdsOgG14cdXqHTRyb8AX24QBCOIYenME59EHALfyEX/Do3XkP3pP3+3m05TWe z/ACLfgDmNGqIA==</latexit><latexit sha1_base64="SO/bV0QZcV5aCL7nBwWipJTaauM= ">AAACRnicbVBNa9tAEB05n1WT1EmPvSwxhZyMFALJ0ZBLjgnUdsASZrUe2ZusVmJ3VDDC+XO55Jxbf0IvOTSEXrtWVNp8PBh4vJ k3s/uSQklLQfDDa62srq1vbH7wP25t73xq7+4NbF4agX2Rq9xcJtyikhr7JEnhZWGQZ4nCYXJ9uuwPv6OxMtffaF5gnPGplqkUnJ w0bscsUphS12cOUYJTqStuDJ8vKqUWtVrjJor8Zf3l/+TaiHrS2PzIyOmMWLRg/tW43Qm6QQ32loQN6UCD83H7PprkosxQk1Dc2 lEYFBS71SSFQre8tFhwcc2nOHJU8wxtXNUxLNhXp0xYmhtXmlit/u+oeGbtPEvcZMZpZl/3luJ7vVFJ6UlcSV2UhFo8H0pLxShny 0zZRBoUpOaOcGGkeysTM264IJe870IIX3/5LRkcdsOgG14cdXqHTRyb8AX24QBCOIYenME59EHALfyEX/Do3XkP3pP3+3m05TWe z/ACLfgDmNGqIA==</latexit><latexit sha1_base64="SO/bV0QZcV5aCL7nBwWipJTaauM= ">AAACRnicbVBNa9tAEB05n1WT1EmPvSwxhZyMFALJ0ZBLjgnUdsASZrUe2ZusVmJ3VDDC+XO55Jxbf0IvOTSEXrtWVNp8PBh4vJ k3s/uSQklLQfDDa62srq1vbH7wP25t73xq7+4NbF4agX2Rq9xcJtyikhr7JEnhZWGQZ4nCYXJ9uuwPv6OxMtffaF5gnPGplqkUnJ w0bscsUphS12cOUYJTqStuDJ8vKqUWtVrjJor8Zf3l/+TaiHrS2PzIyOmMWLRg/tW43Qm6QQ32loQN6UCD83H7PprkosxQk1Dc2 lEYFBS71SSFQre8tFhwcc2nOHJU8wxtXNUxLNhXp0xYmhtXmlit/u+oeGbtPEvcZMZpZl/3luJ7vVFJ6UlcSV2UhFo8H0pLxShny 0zZRBoUpOaOcGGkeysTM264IJe870IIX3/5LRkcdsOgG14cdXqHTRyb8AX24QBCOIYenME59EHALfyEX/Do3XkP3pP3+3m05TWe z/ACLfgDmNGqIA==</latexit>
· · ·<latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU= ">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekE ph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChW ZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjw HbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgw TU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw==</latexit><latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU= ">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekE ph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChW ZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjw HbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgw TU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw==</latexit><latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU= ">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekE ph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChW ZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjw HbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgw TU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw==</latexit><latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU= ">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekE ph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChW ZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjw HbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgw TU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw==</latexit>co
u
n
ts
<latexit sha1_base64="UB95Orm9n+Ejs58IxW9EO1GVpnQ=">AAAB+HicbVDLSgMxFM34rPXRqks3g0VwVWaKoMuCG5cV7APaoWTSTBuax5DcCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3LilDMDQfDtbWxube/slvbK+weHR5Xq8UnHKKsJbRPFle7F2FDOJG0DA057qaZYxJx24+lt7ncfqTZMyQeYpTQSeCxZwggGJw2rlYHAMNEiI8pKMPNhtRbUgwX8dRIWpIYKtIbVr8FIESuoBMKxMf0wSCHKsAZGOJ2XB9bQFJMpHtO+oxILaqJsEXzuXzhl5CdKuyfBX6i/NzIsjJmJ2E3mMc2ql4v/eX0LyU2UMZlaoJIsDyWW+6D8vAV/xDQlwGeOYKKZy+qTCdaYgOuq7EoIV7+8TjqNehjUw/urWrNR1FFCZ+gcXaIQXaMmukMt1EYEWfSMXtGb9+S9eO/ex3J0wyt2TtEfeJ8/pGqTqg==</latexit><latexit sha1_base64="UB95Orm9n+Ejs58IxW9EO1GVpnQ=">AAAB+HicbVDLSgMxFM34rPXRqks3g0VwVWaKoMuCG5cV7APaoWTSTBuax5DcCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3LilDMDQfDtbWxube/slvbK+weHR5Xq8UnHKKsJbRPFle7F2FDOJG0DA057qaZYxJx24+lt7ncfqTZMyQeYpTQSeCxZwggGJw2rlYHAMNEiI8pKMPNhtRbUgwX8dRIWpIYKtIbVr8FIESuoBMKxMf0wSCHKsAZGOJ2XB9bQFJMpHtO+oxILaqJsEXzuXzhl5CdKuyfBX6i/NzIsjJmJ2E3mMc2ql4v/eX0LyU2UMZlaoJIsDyWW+6D8vAV/xDQlwGeOYKKZy+qTCdaYgOuq7EoIV7+8TjqNehjUw/urWrNR1FFCZ+gcXaIQXaMmukMt1EYEWfSMXtGb9+S9eO/ex3J0wyt2TtEfeJ8/pGqTqg==</latexit><latexit sha1_base64="UB95Orm9n+Ejs58IxW9EO1GVpnQ=">AAAB+HicbVDLSgMxFM34rPXRqks3g0VwVWaKoMuCG5cV7APaoWTSTBuax5DcCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3LilDMDQfDtbWxube/slvbK+weHR5Xq8UnHKKsJbRPFle7F2FDOJG0DA057qaZYxJx24+lt7ncfqTZMyQeYpTQSeCxZwggGJw2rlYHAMNEiI8pKMPNhtRbUgwX8dRIWpIYKtIbVr8FIESuoBMKxMf0wSCHKsAZGOJ2XB9bQFJMpHtO+oxILaqJsEXzuXzhl5CdKuyfBX6i/NzIsjJmJ2E3mMc2ql4v/eX0LyU2UMZlaoJIsDyWW+6D8vAV/xDQlwGeOYKKZy+qTCdaYgOuq7EoIV7+8TjqNehjUw/urWrNR1FFCZ+gcXaIQXaMmukMt1EYEWfSMXtGb9+S9eO/ex3J0wyt2TtEfeJ8/pGqTqg==</latexit><latexit sha1_base64="UB95Orm9n+Ejs58IxW9EO1GVpnQ=">AAAB+HicbVDLSgMxFM34rPXRqks3g0VwVWaKoMuCG5cV7APaoWTSTBuax5DcCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3LilDMDQfDtbWxube/slvbK+weHR5Xq8UnHKKsJbRPFle7F2FDOJG0DA057qaZYxJx24+lt7ncfqTZMyQeYpTQSeCxZwggGJw2rlYHAMNEiI8pKMPNhtRbUgwX8dRIWpIYKtIbVr8FIESuoBMKxMf0wSCHKsAZGOJ2XB9bQFJMpHtO+oxILaqJsEXzuXzhl5CdKuyfBX6i/NzIsjJmJ2E3mMc2ql4v/eX0LyU2UMZlaoJIsDyWW+6D8vAV/xDQlwGeOYKKZy+qTCdaYgOuq7EoIV7+8TjqNehjUw/urWrNR1FFCZ+gcXaIQXaMmukMt1EYEWfSMXtGb9+S9eO/ex3J0wyt2TtEfeJ8/pGqTqg==</latexit>
{00..}| {z }
L bits
<latexit sha1_base64="SY3/BbNKijSzlryE+KxIW5iB4Sw= ">AAACDXicbVBNS8NAEN34WetX1KOXxSp4CokIeix48eBBwWqhCWWzndbFzSbsTsQS8ge8+Fe8eFDEq3dv/hu3NQdtfTDweG+GmX lxJoVB3/9yZmbn5hcWa0v15ZXVtXV3Y/PKpLnm0OKpTHU7ZgakUNBCgRLamQaWxBKu49uTkX99B9qIVF3iMIMoYQMl+oIztFLX3Q 1z1QMda8ahCAvf97ywLLshwj0WZzQWaEradRu+549Bp0lQkQapcN51P8NeyvMEFHLJjOkEfoZRwTQKLqGsh7mBjPFbNoCOpYolY KJi/E1J96zSo/1U21JIx+rviYIlxgyT2HYmDG/MpDcS//M6OfaPo0KoLEdQ/GdRP5cUUzqKhvaEBo5yaAnjWthbKb9hNhm0AdZtC MHky9Pk6sALfC+4OGw0D6o4amSb7JB9EpAj0iSn5Jy0CCcP5Im8kFfn0Xl23pz3n9YZp5rZIn/gfHwDOGSblA==</latexit><latexit sha1_base64="SY3/BbNKijSzlryE+KxIW5iB4Sw= ">AAACDXicbVBNS8NAEN34WetX1KOXxSp4CokIeix48eBBwWqhCWWzndbFzSbsTsQS8ge8+Fe8eFDEq3dv/hu3NQdtfTDweG+GmX lxJoVB3/9yZmbn5hcWa0v15ZXVtXV3Y/PKpLnm0OKpTHU7ZgakUNBCgRLamQaWxBKu49uTkX99B9qIVF3iMIMoYQMl+oIztFLX3Q 1z1QMda8ahCAvf97ywLLshwj0WZzQWaEradRu+549Bp0lQkQapcN51P8NeyvMEFHLJjOkEfoZRwTQKLqGsh7mBjPFbNoCOpYolY KJi/E1J96zSo/1U21JIx+rviYIlxgyT2HYmDG/MpDcS//M6OfaPo0KoLEdQ/GdRP5cUUzqKhvaEBo5yaAnjWthbKb9hNhm0AdZtC MHky9Pk6sALfC+4OGw0D6o4amSb7JB9EpAj0iSn5Jy0CCcP5Im8kFfn0Xl23pz3n9YZp5rZIn/gfHwDOGSblA==</latexit><latexit sha1_base64="SY3/BbNKijSzlryE+KxIW5iB4Sw= ">AAACDXicbVBNS8NAEN34WetX1KOXxSp4CokIeix48eBBwWqhCWWzndbFzSbsTsQS8ge8+Fe8eFDEq3dv/hu3NQdtfTDweG+GmX lxJoVB3/9yZmbn5hcWa0v15ZXVtXV3Y/PKpLnm0OKpTHU7ZgakUNBCgRLamQaWxBKu49uTkX99B9qIVF3iMIMoYQMl+oIztFLX3Q 1z1QMda8ahCAvf97ywLLshwj0WZzQWaEradRu+549Bp0lQkQapcN51P8NeyvMEFHLJjOkEfoZRwTQKLqGsh7mBjPFbNoCOpYolY KJi/E1J96zSo/1U21JIx+rviYIlxgyT2HYmDG/MpDcS//M6OfaPo0KoLEdQ/GdRP5cUUzqKhvaEBo5yaAnjWthbKb9hNhm0AdZtC MHky9Pk6sALfC+4OGw0D6o4amSb7JB9EpAj0iSn5Jy0CCcP5Im8kFfn0Xl23pz3n9YZp5rZIn/gfHwDOGSblA==</latexit><latexit sha1_base64="SY3/BbNKijSzlryE+KxIW5iB4Sw= ">AAACDXicbVBNS8NAEN34WetX1KOXxSp4CokIeix48eBBwWqhCWWzndbFzSbsTsQS8ge8+Fe8eFDEq3dv/hu3NQdtfTDweG+GmX lxJoVB3/9yZmbn5hcWa0v15ZXVtXV3Y/PKpLnm0OKpTHU7ZgakUNBCgRLamQaWxBKu49uTkX99B9qIVF3iMIMoYQMl+oIztFLX3Q 1z1QMda8ahCAvf97ywLLshwj0WZzQWaEradRu+549Bp0lQkQapcN51P8NeyvMEFHLJjOkEfoZRwTQKLqGsh7mBjPFbNoCOpYolY KJi/E1J96zSo/1U21JIx+rviYIlxgyT2HYmDG/MpDcS//M6OfaPo0KoLEdQ/GdRP5cUUzqKhvaEBo5yaAnjWthbKb9hNhm0AdZtC MHky9Pk6sALfC+4OGw0D6o4amSb7JB9EpAj0iSn5Jy0CCcP5Im8kFfn0Xl23pz3n9YZp5rZIn/gfHwDOGSblA==</latexit>
Pb(i)
<latexit sha1_base64="ZsNRjmsvPbCHB9R61zRdvb9GLhU= ">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEI9VKSIuix4MVjBdsKbQib7aZdutmE/RBq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzoo wzpT3v2yltbG5t75R3K3v7B4dV9+i4q1IjCe2QlKfyIcKKciZoRzPN6UMmKU4iTnvR5Gbu9x6pVCwV93qa0SDBI8FiRrC2UuhWUT vMB1GMolkdsQsUujWv4S2A1olfkBoUaIfu12CYEpNQoQnHSvV9L9NBjqVmhNNZZWAUzTCZ4BHtWypwQlWQLw6foXOrDFGcSltCo 4X6eyLHiVLTJLKdCdZjterNxf+8vtHxdZAzkRlNBVkuig1HOkXzFNCQSUo0n1qCiWT2VkTGWGKibVYVG4K/+vI66TYbvtfw7y5rr WYRRxlO4Qzq4MMVtOAW2tABAgae4RXenCfnxXl3PpatJaeYOYE/cD5/AHZukZg=</latexit><latexit sha1_base64="ZsNRjmsvPbCHB9R61zRdvb9GLhU= ">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEI9VKSIuix4MVjBdsKbQib7aZdutmE/RBq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzoo wzpT3v2yltbG5t75R3K3v7B4dV9+i4q1IjCe2QlKfyIcKKciZoRzPN6UMmKU4iTnvR5Gbu9x6pVCwV93qa0SDBI8FiRrC2UuhWUT vMB1GMolkdsQsUujWv4S2A1olfkBoUaIfu12CYEpNQoQnHSvV9L9NBjqVmhNNZZWAUzTCZ4BHtWypwQlWQLw6foXOrDFGcSltCo 4X6eyLHiVLTJLKdCdZjterNxf+8vtHxdZAzkRlNBVkuig1HOkXzFNCQSUo0n1qCiWT2VkTGWGKibVYVG4K/+vI66TYbvtfw7y5rr WYRRxlO4Qzq4MMVtOAW2tABAgae4RXenCfnxXl3PpatJaeYOYE/cD5/AHZukZg=</latexit><latexit sha1_base64="ZsNRjmsvPbCHB9R61zRdvb9GLhU= ">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEI9VKSIuix4MVjBdsKbQib7aZdutmE/RBq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzoo wzpT3v2yltbG5t75R3K3v7B4dV9+i4q1IjCe2QlKfyIcKKciZoRzPN6UMmKU4iTnvR5Gbu9x6pVCwV93qa0SDBI8FiRrC2UuhWUT vMB1GMolkdsQsUujWv4S2A1olfkBoUaIfu12CYEpNQoQnHSvV9L9NBjqVmhNNZZWAUzTCZ4BHtWypwQlWQLw6foXOrDFGcSltCo 4X6eyLHiVLTJLKdCdZjterNxf+8vtHxdZAzkRlNBVkuig1HOkXzFNCQSUo0n1qCiWT2VkTGWGKibVYVG4K/+vI66TYbvtfw7y5rr WYRRxlO4Qzq4MMVtOAW2tABAgae4RXenCfnxXl3PpatJaeYOYE/cD5/AHZukZg=</latexit><latexit sha1_base64="ZsNRjmsvPbCHB9R61zRdvb9GLhU= ">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEI9VKSIuix4MVjBdsKbQib7aZdutmE/RBq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzoo wzpT3v2yltbG5t75R3K3v7B4dV9+i4q1IjCe2QlKfyIcKKciZoRzPN6UMmKU4iTnvR5Gbu9x6pVCwV93qa0SDBI8FiRrC2UuhWUT vMB1GMolkdsQsUujWv4S2A1olfkBoUaIfu12CYEpNQoQnHSvV9L9NBjqVmhNNZZWAUzTCZ4BHtWypwQlWQLw6foXOrDFGcSltCo 4X6eyLHiVLTJLKdCdZjterNxf+8vtHxdZAzkRlNBVkuig1HOkXzFNCQSUo0n1qCiWT2VkTGWGKibVYVG4K/+vI66TYbvtfw7y5rr WYRRxlO4Qzq4MMVtOAW2tABAgae4RXenCfnxXl3PpatJaeYOYE/cD5/AHZukZg=</latexit>
· · ·<latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0 oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChWZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWe VQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw= =</latexit><latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0 oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChWZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWe VQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw= =</latexit><latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0 oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChWZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWe VQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw= =</latexit><latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0 oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChWZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWe VQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw= =</latexit>
{11..0}
<latexit sha1_base64="6yrDk5nqiFk4GRjJgx4VHmbHbgY=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8LZsi6LHgxWM F+wHdpWTTbBuaTZZkVihLf4YXD4p49dd489+YtnvQ1gcDj/dmmJkXZ1JYCIJvb2Nza3tnt7JX3T84PDqunZx2rM4N422mpTa9mFouheJtECB5LzOcprHk3XhyN/e7T9xYodUjTDMepXSkRCIYBSf1wwIT4vsBDmeDWj3wgwXwOiElqaMSrUHtKxxqlqdcA ZPU2j4JMogKakAwyWfVMLc8o2xCR7zvqKIpt1GxOHmGL50yxIk2rhTghfp7oqCptdM0dp0phbFd9ebif14/h+Q2KoTKcuCKLRclucSg8fx/PBSGM5BTRygzwt2K2ZgaysClVHUhkNWX10mn4ZPAJw/X9WajjKOCztEFukIE3aAmukct1EYMafSMXtGbB9 6L9+59LFs3vHLmDP2B9/kDA8+Ptg==</latexit><latexit sha1_base64="6yrDk5nqiFk4GRjJgx4VHmbHbgY=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8LZsi6LHgxWM F+wHdpWTTbBuaTZZkVihLf4YXD4p49dd489+YtnvQ1gcDj/dmmJkXZ1JYCIJvb2Nza3tnt7JX3T84PDqunZx2rM4N422mpTa9mFouheJtECB5LzOcprHk3XhyN/e7T9xYodUjTDMepXSkRCIYBSf1wwIT4vsBDmeDWj3wgwXwOiElqaMSrUHtKxxqlqdcA ZPU2j4JMogKakAwyWfVMLc8o2xCR7zvqKIpt1GxOHmGL50yxIk2rhTghfp7oqCptdM0dp0phbFd9ebif14/h+Q2KoTKcuCKLRclucSg8fx/PBSGM5BTRygzwt2K2ZgaysClVHUhkNWX10mn4ZPAJw/X9WajjKOCztEFukIE3aAmukct1EYMafSMXtGbB9 6L9+59LFs3vHLmDP2B9/kDA8+Ptg==</latexit><latexit sha1_base64="6yrDk5nqiFk4GRjJgx4VHmbHbgY=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8LZsi6LHgxWM F+wHdpWTTbBuaTZZkVihLf4YXD4p49dd489+YtnvQ1gcDj/dmmJkXZ1JYCIJvb2Nza3tnt7JX3T84PDqunZx2rM4N422mpTa9mFouheJtECB5LzOcprHk3XhyN/e7T9xYodUjTDMepXSkRCIYBSf1wwIT4vsBDmeDWj3wgwXwOiElqaMSrUHtKxxqlqdcA ZPU2j4JMogKakAwyWfVMLc8o2xCR7zvqKIpt1GxOHmGL50yxIk2rhTghfp7oqCptdM0dp0phbFd9ebif14/h+Q2KoTKcuCKLRclucSg8fx/PBSGM5BTRygzwt2K2ZgaysClVHUhkNWX10mn4ZPAJw/X9WajjKOCztEFukIE3aAmukct1EYMafSMXtGbB9 6L9+59LFs3vHLmDP2B9/kDA8+Ptg==</latexit><latexit sha1_base64="6yrDk5nqiFk4GRjJgx4VHmbHbgY=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8LZsi6LHgxWM F+wHdpWTTbBuaTZZkVihLf4YXD4p49dd489+YtnvQ1gcDj/dmmJkXZ1JYCIJvb2Nza3tnt7JX3T84PDqunZx2rM4N422mpTa9mFouheJtECB5LzOcprHk3XhyN/e7T9xYodUjTDMepXSkRCIYBSf1wwIT4vsBDmeDWj3wgwXwOiElqaMSrUHtKxxqlqdcA ZPU2j4JMogKakAwyWfVMLc8o2xCR7zvqKIpt1GxOHmGL50yxIk2rhTghfp7oqCptdM0dp0phbFd9ebif14/h+Q2KoTKcuCKLRclucSg8fx/PBSGM5BTRygzwt2K2ZgaysClVHUhkNWX10mn4ZPAJw/X9WajjKOCztEFukIE3aAmukct1EYMafSMXtGbB9 6L9+59LFs3vHLmDP2B9/kDA8+Ptg==</latexit>
{00..0}| {z }
2L bits
<latexit sha1_base64="xa4ON20V+FJFX++bLgGgqq6p6ao= ">AAACD3icbVA9SwNBEN3z2/gVtbRZDIrVsRcELQUbC4sI5gNyIextJrq4t3fszonhOH+BjX/FxkIRW1s7/42bj0KNDwYe780wMy 9KlbTI2Jc3Mzs3v7C4tFxaWV1b3yhvbjVskhkBdZGoxLQibkFJDXWUqKCVGuBxpKAZ3ZwO/eYtGCsTfYmDFDoxv9KyLwVHJ3XL+2 Gme2AiwwXkYc6Y77OwKLohwh3m1fP7SKItaLdcYT4bgU6TYEIqZIJat/wZ9hKRxaBRKG5tO2ApdnJuUAoFRSnMLKRc3PAraDuqe Qy2k4/+KeieU3q0nxhXGulI/TmR89jaQRy5zpjjtf3rDcX/vHaG/eNOLnWaIWgxXtTPFMWEDsOhPWlAoBo4woWR7lYqrrnLBl2EJ RdC8PfladKo+gHzg4vDykl1EscS2SG75IAE5IickDNSI3UiyAN5Ii/k1Xv0nr03733cOuNNZrbJL3gf3762nGg=</latexit><latexit sha1_base64="xa4ON20V+FJFX++bLgGgqq6p6ao= ">AAACD3icbVA9SwNBEN3z2/gVtbRZDIrVsRcELQUbC4sI5gNyIextJrq4t3fszonhOH+BjX/FxkIRW1s7/42bj0KNDwYe780wMy 9KlbTI2Jc3Mzs3v7C4tFxaWV1b3yhvbjVskhkBdZGoxLQibkFJDXWUqKCVGuBxpKAZ3ZwO/eYtGCsTfYmDFDoxv9KyLwVHJ3XL+2 Gme2AiwwXkYc6Y77OwKLohwh3m1fP7SKItaLdcYT4bgU6TYEIqZIJat/wZ9hKRxaBRKG5tO2ApdnJuUAoFRSnMLKRc3PAraDuqe Qy2k4/+KeieU3q0nxhXGulI/TmR89jaQRy5zpjjtf3rDcX/vHaG/eNOLnWaIWgxXtTPFMWEDsOhPWlAoBo4woWR7lYqrrnLBl2EJ RdC8PfladKo+gHzg4vDykl1EscS2SG75IAE5IickDNSI3UiyAN5Ii/k1Xv0nr03733cOuNNZrbJL3gf3762nGg=</latexit><latexit sha1_base64="xa4ON20V+FJFX++bLgGgqq6p6ao= ">AAACD3icbVA9SwNBEN3z2/gVtbRZDIrVsRcELQUbC4sI5gNyIextJrq4t3fszonhOH+BjX/FxkIRW1s7/42bj0KNDwYe780wMy 9KlbTI2Jc3Mzs3v7C4tFxaWV1b3yhvbjVskhkBdZGoxLQibkFJDXWUqKCVGuBxpKAZ3ZwO/eYtGCsTfYmDFDoxv9KyLwVHJ3XL+2 Gme2AiwwXkYc6Y77OwKLohwh3m1fP7SKItaLdcYT4bgU6TYEIqZIJat/wZ9hKRxaBRKG5tO2ApdnJuUAoFRSnMLKRc3PAraDuqe Qy2k4/+KeieU3q0nxhXGulI/TmR89jaQRy5zpjjtf3rDcX/vHaG/eNOLnWaIWgxXtTPFMWEDsOhPWlAoBo4woWR7lYqrrnLBl2EJ RdC8PfladKo+gHzg4vDykl1EscS2SG75IAE5IickDNSI3UiyAN5Ii/k1Xv0nr03733cOuNNZrbJL3gf3762nGg=</latexit><latexit sha1_base64="xa4ON20V+FJFX++bLgGgqq6p6ao= ">AAACD3icbVA9SwNBEN3z2/gVtbRZDIrVsRcELQUbC4sI5gNyIextJrq4t3fszonhOH+BjX/FxkIRW1s7/42bj0KNDwYe780wMy 9KlbTI2Jc3Mzs3v7C4tFxaWV1b3yhvbjVskhkBdZGoxLQibkFJDXWUqKCVGuBxpKAZ3ZwO/eYtGCsTfYmDFDoxv9KyLwVHJ3XL+2 Gme2AiwwXkYc6Y77OwKLohwh3m1fP7SKItaLdcYT4bgU6TYEIqZIJat/wZ9hKRxaBRKG5tO2ApdnJuUAoFRSnMLKRc3PAraDuqe Qy2k4/+KeieU3q0nxhXGulI/TmR89jaQRy5zpjjtf3rDcX/vHaG/eNOLnWaIWgxXtTPFMWEDsOhPWlAoBo4woWR7lYqrrnLBl2EJ RdC8PfladKo+gHzg4vDykl1EscS2SG75IAE5IickDNSI3UiyAN5Ii/k1Xv0nr03733cOuNNZrbJL3gf3762nGg=</latexit>
co
u
n
ts
<latexit sha1_base64="UB95Orm9n+Ejs58IxW9EO1GVpnQ=">AAAB+HicbVDLSgMxFM34rPXRqks3g0VwVWaKoMuCG5cV7APaoWTSTBuax5DcCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3LilDMDQfDtbWxube/slvbK+weHR5Xq8UnHKKsJbRPFle7F2FDOJG0DA057qaZYxJx24+lt7ncfqTZMyQeYpTQSeCxZwggGJw2rlYHAMNEiI8pKMPNhtRbUgwX8dRIWpIYKtIbVr8FIESuoBMKxMf0wSCHKsAZGOJ2XB9bQFJMpHtO+oxILaqJsEXzuXzhl5CdKuyfBX6i/NzIsjJmJ2E3mMc2ql4v/eX0LyU2UMZlaoJIsDyWW+6D8vAV/xDQlwGeOYKKZy+qTCdaYgOuq7EoIV7+8TjqNehjUw/urWrNR1FFCZ+gcXaIQXaMmukMt1EYEWfSMXtGb9+S9eO/ex3J0wyt2TtEfeJ8/pGqTqg==</latexit><latexit sha1_base64="UB95Orm9n+Ejs58IxW9EO1GVpnQ=">AAAB+HicbVDLSgMxFM34rPXRqks3g0VwVWaKoMuCG5cV7APaoWTSTBuax5DcCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3LilDMDQfDtbWxube/slvbK+weHR5Xq8UnHKKsJbRPFle7F2FDOJG0DA057qaZYxJx24+lt7ncfqTZMyQeYpTQSeCxZwggGJw2rlYHAMNEiI8pKMPNhtRbUgwX8dRIWpIYKtIbVr8FIESuoBMKxMf0wSCHKsAZGOJ2XB9bQFJMpHtO+oxILaqJsEXzuXzhl5CdKuyfBX6i/NzIsjJmJ2E3mMc2ql4v/eX0LyU2UMZlaoJIsDyWW+6D8vAV/xDQlwGeOYKKZy+qTCdaYgOuq7EoIV7+8TjqNehjUw/urWrNR1FFCZ+gcXaIQXaMmukMt1EYEWfSMXtGb9+S9eO/ex3J0wyt2TtEfeJ8/pGqTqg==</latexit><latexit sha1_base64="UB95Orm9n+Ejs58IxW9EO1GVpnQ=">AAAB+HicbVDLSgMxFM34rPXRqks3g0VwVWaKoMuCG5cV7APaoWTSTBuax5DcCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3LilDMDQfDtbWxube/slvbK+weHR5Xq8UnHKKsJbRPFle7F2FDOJG0DA057qaZYxJx24+lt7ncfqTZMyQeYpTQSeCxZwggGJw2rlYHAMNEiI8pKMPNhtRbUgwX8dRIWpIYKtIbVr8FIESuoBMKxMf0wSCHKsAZGOJ2XB9bQFJMpHtO+oxILaqJsEXzuXzhl5CdKuyfBX6i/NzIsjJmJ2E3mMc2ql4v/eX0LyU2UMZlaoJIsDyWW+6D8vAV/xDQlwGeOYKKZy+qTCdaYgOuq7EoIV7+8TjqNehjUw/urWrNR1FFCZ+gcXaIQXaMmukMt1EYEWfSMXtGb9+S9eO/ex3J0wyt2TtEfeJ8/pGqTqg==</latexit><latexit sha1_base64="UB95Orm9n+Ejs58IxW9EO1GVpnQ=">AAAB+HicbVDLSgMxFM34rPXRqks3g0VwVWaKoMuCG5cV7APaoWTSTBuax5DcCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3LilDMDQfDtbWxube/slvbK+weHR5Xq8UnHKKsJbRPFle7F2FDOJG0DA057qaZYxJx24+lt7ncfqTZMyQeYpTQSeCxZwggGJw2rlYHAMNEiI8pKMPNhtRbUgwX8dRIWpIYKtIbVr8FIESuoBMKxMf0wSCHKsAZGOJ2XB9bQFJMpHtO+oxILaqJsEXzuXzhl5CdKuyfBX6i/NzIsjJmJ2E3mMc2ql4v/eX0LyU2UMZlaoJIsDyWW+6D8vAV/xDQlwGeOYKKZy+qTCdaYgOuq7EoIV7+8TjqNehjUw/urWrNR1FFCZ+gcXaIQXaMmukMt1EYEWfSMXtGb9+S9eO/ex3J0wyt2TtEfeJ8/pGqTqg==</latexit>
w(j) P¯b(j 2
L + i)
<latexit sha1_base64="pI1ZLG/4Fn7CHUc4ZXr9KYUaVVA= ">AAACC3icbVDLSsNAFJ34rPUVdelmaBFahJIUQZcFNy5cVLAPaGKYTCfttJNJmJkoJbRrN/6KGxeKuPUH3Pk3TtsstPXAhcM593 LvPX7MqFSW9W2srK6tb2zmtvLbO7t7++bBYVNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vBy6rfuiZA04rdqFBM3RD1OA4qR0p JnFuBDaVCGE8dHAta91PED6I9LAzip3l3DU0jL0DOLVsWaAS4TOyNFkKHumV9ON8JJSLjCDEnZsa1YuSkSimJGxnknkSRGeIh6p KMpRyGRbjr7ZQxPtNKFQSR0cQVn6u+JFIVSjkJfd4ZI9eWiNxX/8zqJCi7clPI4UYTj+aIgYVBFcBoM7FJBsGIjTRAWVN8KcR8Jh JWOL69DsBdfXibNasW2KvbNWbFWzeLIgWNQACVgg3NQA1egDhoAg0fwDF7Bm/FkvBjvxse8dcXIZo7AHxifP2aSmAY=</latexi t><latexit sha1_base64="pI1ZLG/4Fn7CHUc4ZXr9KYUaVVA= ">AAACC3icbVDLSsNAFJ34rPUVdelmaBFahJIUQZcFNy5cVLAPaGKYTCfttJNJmJkoJbRrN/6KGxeKuPUH3Pk3TtsstPXAhcM593 LvPX7MqFSW9W2srK6tb2zmtvLbO7t7++bBYVNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vBy6rfuiZA04rdqFBM3RD1OA4qR0p JnFuBDaVCGE8dHAta91PED6I9LAzip3l3DU0jL0DOLVsWaAS4TOyNFkKHumV9ON8JJSLjCDEnZsa1YuSkSimJGxnknkSRGeIh6p KMpRyGRbjr7ZQxPtNKFQSR0cQVn6u+JFIVSjkJfd4ZI9eWiNxX/8zqJCi7clPI4UYTj+aIgYVBFcBoM7FJBsGIjTRAWVN8KcR8Jh JWOL69DsBdfXibNasW2KvbNWbFWzeLIgWNQACVgg3NQA1egDhoAg0fwDF7Bm/FkvBjvxse8dcXIZo7AHxifP2aSmAY=</latexi t><latexit sha1_base64="pI1ZLG/4Fn7CHUc4ZXr9KYUaVVA= ">AAACC3icbVDLSsNAFJ34rPUVdelmaBFahJIUQZcFNy5cVLAPaGKYTCfttJNJmJkoJbRrN/6KGxeKuPUH3Pk3TtsstPXAhcM593 LvPX7MqFSW9W2srK6tb2zmtvLbO7t7++bBYVNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vBy6rfuiZA04rdqFBM3RD1OA4qR0p JnFuBDaVCGE8dHAta91PED6I9LAzip3l3DU0jL0DOLVsWaAS4TOyNFkKHumV9ON8JJSLjCDEnZsa1YuSkSimJGxnknkSRGeIh6p KMpRyGRbjr7ZQxPtNKFQSR0cQVn6u+JFIVSjkJfd4ZI9eWiNxX/8zqJCi7clPI4UYTj+aIgYVBFcBoM7FJBsGIjTRAWVN8KcR8Jh JWOL69DsBdfXibNasW2KvbNWbFWzeLIgWNQACVgg3NQA1egDhoAg0fwDF7Bm/FkvBjvxse8dcXIZo7AHxifP2aSmAY=</latexi t><latexit sha1_base64="pI1ZLG/4Fn7CHUc4ZXr9KYUaVVA= ">AAACC3icbVDLSsNAFJ34rPUVdelmaBFahJIUQZcFNy5cVLAPaGKYTCfttJNJmJkoJbRrN/6KGxeKuPUH3Pk3TtsstPXAhcM593 LvPX7MqFSW9W2srK6tb2zmtvLbO7t7++bBYVNGicCkgSMWibaPJGGUk4aiipF2LAgKfUZa/vBy6rfuiZA04rdqFBM3RD1OA4qR0p JnFuBDaVCGE8dHAta91PED6I9LAzip3l3DU0jL0DOLVsWaAS4TOyNFkKHumV9ON8JJSLjCDEnZsa1YuSkSimJGxnknkSRGeIh6p KMpRyGRbjr7ZQxPtNKFQSR0cQVn6u+JFIVSjkJfd4ZI9eWiNxX/8zqJCi7clPI4UYTj+aIgYVBFcBoM7FJBsGIjTRAWVN8KcR8Jh JWOL69DsBdfXibNasW2KvbNWbFWzeLIgWNQACVgg3NQA1egDhoAg0fwDF7Bm/FkvBjvxse8dcXIZo7AHxifP2aSmAY=</latexi t>
· · ·<latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU= ">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekE ph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChW ZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjw HbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgw TU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw==</latexit><latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU= ">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekE ph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChW ZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjw HbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgw TU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw==</latexit><latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU= ">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekE ph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChW ZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjw HbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgw TU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw==</latexit><latexit sha1_base64="NffA3GT/Mlc0ir3EQsYigPoreiU= ">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekE ph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChW ZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjw HbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10GnXPrXv3V7Vmo4ijDGdwDpfgw TU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqYePHw==</latexit>
{11..0}
<latexit sha1_base64="6yrDk5nqiFk4GRjJgx4VHmbHbg Y=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8LZsi6LHgxWMF+wHdpWTTbBuaTZZkVihLf4YXD4p49dd489+YtnvQ1gcDj/d mmJkXZ1JYCIJvb2Nza3tnt7JX3T84PDqunZx2rM4N422mpTa9mFouheJtECB5LzOcprHk3XhyN/e7T9xYodUjTDMepXSkR CIYBSf1wwIT4vsBDmeDWj3wgwXwOiElqaMSrUHtKxxqlqdcAZPU2j4JMogKakAwyWfVMLc8o2xCR7zvqKIpt1GxOHmGL50y xIk2rhTghfp7oqCptdM0dp0phbFd9ebif14/h+Q2KoTKcuCKLRclucSg8fx/PBSGM5BTRygzwt2K2ZgaysClVHUhkNWX10m n4ZPAJw/X9WajjKOCztEFukIE3aAmukct1EYMafSMXtGbB96L9+59LFs3vHLmDP2B9/kDA8+Ptg==</latexit><latexit sha1_base64="6yrDk5nqiFk4GRjJgx4VHmbHbg Y=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8LZsi6LHgxWMF+wHdpWTTbBuaTZZkVihLf4YXD4p49dd489+YtnvQ1gcDj/d mmJkXZ1JYCIJvb2Nza3tnt7JX3T84PDqunZx2rM4N422mpTa9mFouheJtECB5LzOcprHk3XhyN/e7T9xYodUjTDMepXSkR CIYBSf1wwIT4vsBDmeDWj3wgwXwOiElqaMSrUHtKxxqlqdcAZPU2j4JMogKakAwyWfVMLc8o2xCR7zvqKIpt1GxOHmGL50y xIk2rhTghfp7oqCptdM0dp0phbFd9ebif14/h+Q2KoTKcuCKLRclucSg8fx/PBSGM5BTRygzwt2K2ZgaysClVHUhkNWX10m n4ZPAJw/X9WajjKOCztEFukIE3aAmukct1EYMafSMXtGbB96L9+59LFs3vHLmDP2B9/kDA8+Ptg==</latexit><latexit sha1_base64="6yrDk5nqiFk4GRjJgx4VHmbHbg Y=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8LZsi6LHgxWMF+wHdpWTTbBuaTZZkVihLf4YXD4p49dd489+YtnvQ1gcDj/d mmJkXZ1JYCIJvb2Nza3tnt7JX3T84PDqunZx2rM4N422mpTa9mFouheJtECB5LzOcprHk3XhyN/e7T9xYodUjTDMepXSkR CIYBSf1wwIT4vsBDmeDWj3wgwXwOiElqaMSrUHtKxxqlqdcAZPU2j4JMogKakAwyWfVMLc8o2xCR7zvqKIpt1GxOHmGL50y xIk2rhTghfp7oqCptdM0dp0phbFd9ebif14/h+Q2KoTKcuCKLRclucSg8fx/PBSGM5BTRygzwt2K2ZgaysClVHUhkNWX10m n4ZPAJw/X9WajjKOCztEFukIE3aAmukct1EYMafSMXtGbB96L9+59LFs3vHLmDP2B9/kDA8+Ptg==</latexit><latexit sha1_base64="6yrDk5nqiFk4GRjJgx4VHmbHbg Y=">AAAB8nicbVBNSwMxEM36WetX1aOXYBE8LZsi6LHgxWMF+wHdpWTTbBuaTZZkVihLf4YXD4p49dd489+YtnvQ1gcDj/d mmJkXZ1JYCIJvb2Nza3tnt7JX3T84PDqunZx2rM4N422mpTa9mFouheJtECB5LzOcprHk3XhyN/e7T9xYodUjTDMepXSkR CIYBSf1wwIT4vsBDmeDWj3wgwXwOiElqaMSrUHtKxxqlqdcAZPU2j4JMogKakAwyWfVMLc8o2xCR7zvqKIpt1GxOHmGL50y xIk2rhTghfp7oqCptdM0dp0phbFd9ebif14/h+Q2KoTKcuCKLRclucSg8fx/PBSGM5BTRygzwt2K2ZgaysClVHUhkNWX10m n4ZPAJw/X9WajjKOCztEFukIE3aAmukct1EYMafSMXtGbB96L9+59LFs3vHLmDP2B9/kDA8+Ptg==</latexit>
{00..0}| {z }
2L bits
<latexit sha1_base64="xa4ON20V+FJFX++bLgGgqq6p6ao= ">AAACD3icbVA9SwNBEN3z2/gVtbRZDIrVsRcELQUbC4sI5gNyIextJrq4t3fszonhOH+BjX/FxkIRW1s7/42bj0KNDwYe780wMy 9KlbTI2Jc3Mzs3v7C4tFxaWV1b3yhvbjVskhkBdZGoxLQibkFJDXWUqKCVGuBxpKAZ3ZwO/eYtGCsTfYmDFDoxv9KyLwVHJ3XL+2 Gme2AiwwXkYc6Y77OwKLohwh3m1fP7SKItaLdcYT4bgU6TYEIqZIJat/wZ9hKRxaBRKG5tO2ApdnJuUAoFRSnMLKRc3PAraDuqe Qy2k4/+KeieU3q0nxhXGulI/TmR89jaQRy5zpjjtf3rDcX/vHaG/eNOLnWaIWgxXtTPFMWEDsOhPWlAoBo4woWR7lYqrrnLBl2EJ RdC8PfladKo+gHzg4vDykl1EscS2SG75IAE5IickDNSI3UiyAN5Ii/k1Xv0nr03733cOuNNZrbJL3gf3762nGg=</latexit><latexit sha1_base64="xa4ON20V+FJFX++bLgGgqq6p6ao= ">AAACD3icbVA9SwNBEN3z2/gVtbRZDIrVsRcELQUbC4sI5gNyIextJrq4t3fszonhOH+BjX/FxkIRW1s7/42bj0KNDwYe780wMy 9KlbTI2Jc3Mzs3v7C4tFxaWV1b3yhvbjVskhkBdZGoxLQibkFJDXWUqKCVGuBxpKAZ3ZwO/eYtGCsTfYmDFDoxv9KyLwVHJ3XL+2 Gme2AiwwXkYc6Y77OwKLohwh3m1fP7SKItaLdcYT4bgU6TYEIqZIJat/wZ9hKRxaBRKG5tO2ApdnJuUAoFRSnMLKRc3PAraDuqe Qy2k4/+KeieU3q0nxhXGulI/TmR89jaQRy5zpjjtf3rDcX/vHaG/eNOLnWaIWgxXtTPFMWEDsOhPWlAoBo4woWR7lYqrrnLBl2EJ RdC8PfladKo+gHzg4vDykl1EscS2SG75IAE5IickDNSI3UiyAN5Ii/k1Xv0nr03733cOuNNZrbJL3gf3762nGg=</latexit><latexit sha1_base64="xa4ON20V+FJFX++bLgGgqq6p6ao= ">AAACD3icbVA9SwNBEN3z2/gVtbRZDIrVsRcELQUbC4sI5gNyIextJrq4t3fszonhOH+BjX/FxkIRW1s7/42bj0KNDwYe780wMy 9KlbTI2Jc3Mzs3v7C4tFxaWV1b3yhvbjVskhkBdZGoxLQibkFJDXWUqKCVGuBxpKAZ3ZwO/eYtGCsTfYmDFDoxv9KyLwVHJ3XL+2 Gme2AiwwXkYc6Y77OwKLohwh3m1fP7SKItaLdcYT4bgU6TYEIqZIJat/wZ9hKRxaBRKG5tO2ApdnJuUAoFRSnMLKRc3PAraDuqe Qy2k4/+KeieU3q0nxhXGulI/TmR89jaQRy5zpjjtf3rDcX/vHaG/eNOLnWaIWgxXtTPFMWEDsOhPWlAoBo4woWR7lYqrrnLBl2EJ RdC8PfladKo+gHzg4vDykl1EscS2SG75IAE5IickDNSI3UiyAN5Ii/k1Xv0nr03733cOuNNZrbJL3gf3762nGg=</latexit><latexit sha1_base64="xa4ON20V+FJFX++bLgGgqq6p6ao= ">AAACD3icbVA9SwNBEN3z2/gVtbRZDIrVsRcELQUbC4sI5gNyIextJrq4t3fszonhOH+BjX/FxkIRW1s7/42bj0KNDwYe780wMy 9KlbTI2Jc3Mzs3v7C4tFxaWV1b3yhvbjVskhkBdZGoxLQibkFJDXWUqKCVGuBxpKAZ3ZwO/eYtGCsTfYmDFDoxv9KyLwVHJ3XL+2 Gme2AiwwXkYc6Y77OwKLohwh3m1fP7SKItaLdcYT4bgU6TYEIqZIJat/wZ9hKRxaBRKG5tO2ApdnJuUAoFRSnMLKRc3PAraDuqe Qy2k4/+KeieU3q0nxhXGulI/TmR89jaQRy5zpjjtf3rDcX/vHaG/eNOLnWaIWgxXtTPFMWEDsOhPWlAoBo4woWR7lYqrrnLBl2EJ RdC8PfladKo+gHzg4vDykl1EscS2SG75IAE5IickDNSI3UiyAN5Ii/k1Xv0nr03733cOuNNZrbJL3gf3762nGg=</latexit>
co
u
n
ts
<latexit sha1_base64="UB95Orm9n+Ejs58IxW9EO1GVpnQ=">AAAB+HicbVDLSgMxFM34rPXRqks3g0VwVWaKoMuCG5cV7APaoWTSTBuax5DcCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3LilDMDQfDtbWxube/slvbK+weHR5Xq8UnHKKsJbRPFle7F2FDOJG0DA057qaZYxJx24+lt7ncfqTZMyQeYpTQSeCxZwggGJw2rlYHAMNEiI8pKMPNhtRbUgwX8dRIWpIYKtIbVr8FIESuoBMKxMf0wSCHKsAZGOJ2XB9bQFJMpHtO+oxILaqJsEXzuXzhl5CdKuyfBX6i/NzIsjJmJ2E3mMc2ql4v/eX0LyU2UMZlaoJIsDyWW+6D8vAV/xDQlwGeOYKKZy+qTCdaYgOuq7EoIV7+8TjqNehjUw/urWrNR1FFCZ+gcXaIQXaMmukMt1EYEWfSMXtGb9+S9eO/ex3J0wyt2TtEfeJ8/pGqTqg==</latexit><latexit sha1_base64="UB95Orm9n+Ejs58IxW9EO1GVpnQ=">AAAB+HicbVDLSgMxFM34rPXRqks3g0VwVWaKoMuCG5cV7APaoWTSTBuax5DcCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3LilDMDQfDtbWxube/slvbK+weHR5Xq8UnHKKsJbRPFle7F2FDOJG0DA057qaZYxJx24+lt7ncfqTZMyQeYpTQSeCxZwggGJw2rlYHAMNEiI8pKMPNhtRbUgwX8dRIWpIYKtIbVr8FIESuoBMKxMf0wSCHKsAZGOJ2XB9bQFJMpHtO+oxILaqJsEXzuXzhl5CdKuyfBX6i/NzIsjJmJ2E3mMc2ql4v/eX0LyU2UMZlaoJIsDyWW+6D8vAV/xDQlwGeOYKKZy+qTCdaYgOuq7EoIV7+8TjqNehjUw/urWrNR1FFCZ+gcXaIQXaMmukMt1EYEWfSMXtGb9+S9eO/ex3J0wyt2TtEfeJ8/pGqTqg==</latexit><latexit sha1_base64="UB95Orm9n+Ejs58IxW9EO1GVpnQ=">AAAB+HicbVDLSgMxFM34rPXRqks3g0VwVWaKoMuCG5cV7APaoWTSTBuax5DcCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3LilDMDQfDtbWxube/slvbK+weHR5Xq8UnHKKsJbRPFle7F2FDOJG0DA057qaZYxJx24+lt7ncfqTZMyQeYpTQSeCxZwggGJw2rlYHAMNEiI8pKMPNhtRbUgwX8dRIWpIYKtIbVr8FIESuoBMKxMf0wSCHKsAZGOJ2XB9bQFJMpHtO+oxILaqJsEXzuXzhl5CdKuyfBX6i/NzIsjJmJ2E3mMc2ql4v/eX0LyU2UMZlaoJIsDyWW+6D8vAV/xDQlwGeOYKKZy+qTCdaYgOuq7EoIV7+8TjqNehjUw/urWrNR1FFCZ+gcXaIQXaMmukMt1EYEWfSMXtGb9+S9eO/ex3J0wyt2TtEfeJ8/pGqTqg==</latexit><latexit sha1_base64="UB95Orm9n+Ejs58IxW9EO1GVpnQ=">AAAB+HicbVDLSgMxFM34rPXRqks3g0VwVWaKoMuCG5cV7APaoWTSTBuax5DcCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3LilDMDQfDtbWxube/slvbK+weHR5Xq8UnHKKsJbRPFle7F2FDOJG0DA057qaZYxJx24+lt7ncfqTZMyQeYpTQSeCxZwggGJw2rlYHAMNEiI8pKMPNhtRbUgwX8dRIWpIYKtIbVr8FIESuoBMKxMf0wSCHKsAZGOJ2XB9bQFJMpHtO+oxILaqJsEXzuXzhl5CdKuyfBX6i/NzIsjJmJ2E3mMc2ql4v/eX0LyU2UMZlaoJIsDyWW+6D8vAV/xDQlwGeOYKKZy+qTCdaYgOuq7EoIV7+8TjqNehjUw/urWrNR1FFCZ+gcXaIQXaMmukMt1EYEWfSMXtGb9+S9eO/ex3J0wyt2TtEfeJ8/pGqTqg==</latexit>
P¯b(j 2
L + i)
<latexit sha1_base64="kgQ/MUGYo3atgoU1HiSbbvdIieQ= ">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQEUpSBF0W3LhwUcE+oIlhZjppRyeTMDMRSqjgxl9x40IRt36EO//GaZuFth64cDjnXu 69ByecKe0431ZhaXllda24XtrY3NresXf32ipOJaEtEvNYdjFSlDNBW5ppTruJpCjCnHbw3fnE79xTqVgsrvUooX6EBoKFjCBtpM AuexhJ2AwyD4cQj6u38KF+cwmPITuCgV1xas4UcJG4OamAHM3A/vL6MUkjKjThSKme6yTaz5DUjHA6Lnmpogkid2hAe4YKFFHlZ 9MnxvDQKH0YxtKU0HCq/p7IUKTUKMKmM0J6qOa9ifif10t1eOZnTCSppoLMFoUphzqGk0Rgn0lKNB8Zgohk5lZIhkgiok1uJROCO //yImnXa65Tc69OKo16HkcRlMEBqAIXnIIGuABN0AIEPIJn8ArerCfrxXq3PmatBSuf2Qd/YH3+ADg4ldA=</latexit><latexit sha1_base64="kgQ/MUGYo3atgoU1HiSbbvdIieQ= ">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQEUpSBF0W3LhwUcE+oIlhZjppRyeTMDMRSqjgxl9x40IRt36EO//GaZuFth64cDjnXu 69ByecKe0431ZhaXllda24XtrY3NresXf32ipOJaEtEvNYdjFSlDNBW5ppTruJpCjCnHbw3fnE79xTqVgsrvUooX6EBoKFjCBtpM AuexhJ2AwyD4cQj6u38KF+cwmPITuCgV1xas4UcJG4OamAHM3A/vL6MUkjKjThSKme6yTaz5DUjHA6Lnmpogkid2hAe4YKFFHlZ 9MnxvDQKH0YxtKU0HCq/p7IUKTUKMKmM0J6qOa9ifif10t1eOZnTCSppoLMFoUphzqGk0Rgn0lKNB8Zgohk5lZIhkgiok1uJROCO //yImnXa65Tc69OKo16HkcRlMEBqAIXnIIGuABN0AIEPIJn8ArerCfrxXq3PmatBSuf2Qd/YH3+ADg4ldA=</latexit><latexit sha1_base64="kgQ/MUGYo3atgoU1HiSbbvdIieQ= ">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQEUpSBF0W3LhwUcE+oIlhZjppRyeTMDMRSqjgxl9x40IRt36EO//GaZuFth64cDjnXu 69ByecKe0431ZhaXllda24XtrY3NresXf32ipOJaEtEvNYdjFSlDNBW5ppTruJpCjCnHbw3fnE79xTqVgsrvUooX6EBoKFjCBtpM AuexhJ2AwyD4cQj6u38KF+cwmPITuCgV1xas4UcJG4OamAHM3A/vL6MUkjKjThSKme6yTaz5DUjHA6Lnmpogkid2hAe4YKFFHlZ 9MnxvDQKH0YxtKU0HCq/p7IUKTUKMKmM0J6qOa9ifif10t1eOZnTCSppoLMFoUphzqGk0Rgn0lKNB8Zgohk5lZIhkgiok1uJROCO //yImnXa65Tc69OKo16HkcRlMEBqAIXnIIGuABN0AIEPIJn8ArerCfrxXq3PmatBSuf2Qd/YH3+ADg4ldA=</latexit><latexit sha1_base64="kgQ/MUGYo3atgoU1HiSbbvdIieQ= ">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQEUpSBF0W3LhwUcE+oIlhZjppRyeTMDMRSqjgxl9x40IRt36EO//GaZuFth64cDjnXu 69ByecKe0431ZhaXllda24XtrY3NresXf32ipOJaEtEvNYdjFSlDNBW5ppTruJpCjCnHbw3fnE79xTqVgsrvUooX6EBoKFjCBtpM AuexhJ2AwyD4cQj6u38KF+cwmPITuCgV1xas4UcJG4OamAHM3A/vL6MUkjKjThSKme6yTaz5DUjHA6Lnmpogkid2hAe4YKFFHlZ 9MnxvDQKH0YxtKU0HCq/p7IUKTUKMKmM0J6qOa9ifif10t1eOZnTCSppoLMFoUphzqGk0Rgn0lKNB8Zgohk5lZIhkgiok1uJROCO //yImnXa65Tc69OKo16HkcRlMEBqAIXnIIGuABN0AIEPIJn8ArerCfrxXq3PmatBSuf2Qd/YH3+ADg4ldA=</latexit>
hHbi
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FIG. 2. Hardware implementation and classical postprocessing. Left. Circuit realizing the entangled copy of the state produced
by the variational block (blue). The most tested variational form in this work is the Ry CNOT, made by d repetitions of blocks.
Each of them features L parametrized single qubits rotations Ry, and a cascade of L − 1 CNOT gates. Postrotations are
applied only on L qubits to measure outcomes in a given basis b. Right. For each basis b, the normalized measured count P¯b
of the 2L-bit possible outcomes (each of them univocally defined by the integer 2Lj+ i), is reweighted according to the Jastrow
function. The probability distribution Pb , defined on L−bit strings is then recovered, and used to evaluate the expectation
value of Hb (see main text).
III. JASTROW QUANTUM CIRCUIT STATES.
The strategy we propose in this paper is to act directly
on the N -qubits space e.g., in the case of the Hubbard
model, after the Jordan-Wigner mapping of fermionic op-
erator to the qubit space[3, 35]. A long-ranged spin Jas-
trow operator is then applied to the circuit ansatz, using
the projector
PJ = eJ , J =
N∑
k,l=1(k 6=l)
λklσ
z
kσ
z
l , (1)
where σαk are Pauli matrices, and λk,l are N(N − 1)/2
variational parameters. The number of effective opti-
mizable paramenters λ can be reduced by applying lat-
tice symmetries, for example by assuming that the value
of λk,l only depends on the distance between qubits k
and l. The Jastrow correlator can be generalized also to
three and more spin interactions. For the sake of brevity,
we propose the name Jastrow quantum circuit (JQC) for
the PJ |ψc〉 state, reminiscent of the Jastrow Slater De-
terminant (JSD) wavefunctions used in electronic QMC
calculations[38, 46]. In our case the qubit Jastrow opera-
tor improves the description of spin correlations by acting
on the circuit ansatz, whereas in the classical counter-
part it is applied to a mean-field starting state, which
imposes the correct (anti)symmetrization of the system.
Moreover, it easily includes all possible two qubits k, l
interactions being not constrained by the available hard-
ware connectivity[47].
A. Accuracy of the JQC variational states.
We tested the accuracy of the JQC ansatz on
three popular many-body models in one dimen-
sion: the transverse field Ising model, HIsing =
−∑L−1k,l=0(k 6=l) σzkσzl + Γ∑L−1k=0 σxk , the Heisenberg model
HHeis = −
∑L−1
k,l=0(k 6=l) σ
z
kσ
z
l + Λ(σ
x
kσ
x
l + σ
y
kσ
y
l ), and the
Hubbard model HHub = −t
∑L−1
k=0
∑
s=↑,↓(c
†
k,sck+1,s +
c†k+1,sck,s) + U
∑L−1
k=0 (c
†
k,↑ck,↑c
†
k,↓ck,↓) at half-filling,
where c†k,s (ck,s) are fermionic creation(destruction) op-
erators at site i, and t, U are the hopping and on-site
Coulomb repulsion parameters, respectively. While the
first two models do not require any mapping, being al-
ready spin Hamiltonians (therefore N = L), we use the
mapping between spinful electrons and qubits, illustrated
in Ref.[37, 48], to map a L-sites Hubbard model into a
N = 2L qubits register with ladder connectivity (cfn.
also Supplementary Materials[18]).
In this work we use a primitive heuristic Ry-CNOT
circuit. The circuit ansatz is represented by |ψc(θ)〉 =
Uc(θ)|ψinit〉, where Uc(θ) is the unitary operator repre-
senting the circuit, θ is the set of total d N single-qubit
rotation angles, where d is the circuit depth, and |ψinit〉
is an easy-to-prepare bit-string. While such type of cir-
cuit requires an affordable number of entangling gates
(CNOT) per block, it may not respect basic symmetries
of the desired solution, compatible with the particle and
spin number conservation[34].
In this case, the non-unitary Jastrow operator will ef-
fectively project-out wave-function components of |ψc〉
having particle number and magnetization incompatible
with the Heisenberg and Hubbard models. More gener-
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FIG. 3. JQC ansatz on hardware and circuit simulators.
Top panel. Energy difference of the JQC states compared to
the circuit energy Ec for a L = 2 Ising model as a function of
the single Jastrow parameter λ (cfn. main text). The circuit
considered is Uc = H ⊗ H. The black(gray) line represents
the exact energy of the JQC ansatz(of the Ising model). Col-
ored points are obtained implementing the extended circuit
of Fig. 2 with simulators (green = noiseless simulator, blue
= noise model from IBM Tokyo chip) and with hardwares
(red = IBM Tokyo chip, orange = IBM Tenerife), and using
the measurements reweighting method introduced in the main
text. For each λ point we reconstruct the probabilities in the
ZZ and XX basis using 8192 shots. Error bars are computed
repeating this process Mrep = 12 times. The JQC state re-
duce to ψc for λ = 0. Bottom panel. Same analysis as above,
but on a L = 4 system and using an entangled RyCNOT
circuit. Here the Jastrow operator contains 3 variational pa-
rameters, this set λopt is optimized beforehand. In order to
have an one-dimensional plot we multiply them elementwise
by λ, such that when λ = 1 we re-obtain the optimal solution.
In the noiseless simulator case we acquire 2× 106 shots, with
Mrep = 24. In the noisy simulator(hardware) case we acquire
1.6 × 105(2.5 × 104) shots, and Mrep = 12(24). In the latter
cases, a rigid shift of ≈ 0.15 is applied to the data-series so
that the λ = 0 point is at E − Ec = 0.
ally, PJ will provide a modulation to the amplitudes of
the quantum state |ψc〉, while preserving their sign. For
this reason, as it happens in VMC, the Jastrow operator
cannot recover the exact energy by itself, irrespectively
of the circuit. Nevertheless, the JQC ansatz uniformly
improves the standard VQE ansatz |ψc(θ)〉, for all the
three models considered. In fact, as we observe a several
order-of-magnitude improvement of the energy at fixed
circuit depths (cfn. Fig 1).
As discussed above, the total number of variational pa-
rameters in the set (θ,λ) is linearly increasing with N ,
if appropriate lattice symmetries are taken into account
(cfn. Supplementary Materials[18]), or if a cut-off is im-
posed on the correlation lenghts considered in Eq. S11.
While in Fig. 1 we benchmark the quality of the ansatz
at fixed system sizes by varying the models parameters,
in the Supplemetary Materials we investigate the effi-
ciency of our method as a function of the system size[18].
These results have been obtained simulating the circuit
in noiseless conditions and applying exactly the Jastrow
operator on the state-vector |ψc〉. Since the JQC state
is not normalized to unity, the normalization has been
computed numerically.
IV. HARDWARE IMPLEMENTATION
A. Entangled copy method
Differently to classical simulations, implementing the
projector is not as straightforward. In this section we
will illustrate the general procedure, while developing in
parallel an example (a L = 2 sites Ising model.) The
standard VQE approach would require a 2 qubits circuit,
and measuring expectation values of the ZZ, XI, and
IX operators, to calculate the energy of the model[14].
In practical approaches (as implemented in the Qiskit
package[49]) this is done by separating the Hamiltonian
in groups of operator that can be measured simultane-
ously H =
∑
bHb, in a given basis b. The expectation
value 〈Hb〉 is evaluated by reconstructing the bit-string
probability P
b
(i) in the b basis, through measurements
(here the label i denotes the integer encoded in the L-bit
string)[50]. Suitable unitaries (called post-rotations Rα)
allows us to measure in different bases. In this example,
to measure the non-diagonal operator we need Rα = H,
where H is the Hadamard matrix.
In our approach, we need to combine the possibility
of measuring the qubits after applying the postrotations,
with the requirements to also read the qubits in their Z
basis, to evaluate Eq. S11. This is possible only by in-
troducing an ancillary register of the same size L. We
use the ancilla register to store an entangled copy of the
original register, using CNOT gates as in Fig. 2. In this
specific case, the total register now reads {q0, q1.q2, q3},
where the first L = 2 qubits evolve through the circuit,
and the last ones are initialized to 0. In such a way, the
L-bit outcome j of the measurement on the ancilla regis-
ter, determines a weight w(j), to be applied to the 2L-bit
readout, labelled with the integer 2Lj + i. The only ad-
ditional step required is to reconstruct the reduced prob-
ability of the original 2-bits components P
b
(i), given the
total probability of the 4-bits strings P¯
b
(2Lj + i), which
is actually measured and then reweighted (see Supple-
mentary Material[18]).
In Fig. 3 we benchmark the proposed reweighting
5scheme on syntetic measurements (i.e. using circuit sim-
ulators, with and without noise), and real datasets from
IBM Q hardwares, Tokyo (20 qubits) and Tenerife (5
qubits) using L = 2 and L = 4 Ising models, and with
two different circuit ansatzes.
The first circuit is made of two Hadamard gates,
Uc = H ⊗H, that produces an equal superposition state
Here, it can be shown analitically that a two-spins Jas-
trow operator (cfn. Eq. S11) suffices to amplify(suppress)
the components having even(odd) parity, recovering the
(unnormalized) exact state, for λ = λ01 ≈ 0.24. Notice
also that in this limiting case the circuit state is a trivial
product state, and the Jastrow operator recovers all the
missing correlations characterizing the exact state.
The obtained energies from the circuit simulations and
the Tokyo machine data are compatible with the pre-
dicted values at variuos λ, obtained by state-vector em-
ulations of the process. We observe that for the Tenerife
hardware data the one-parameter Jastrow operator is not
sufficient to recover the exact energy of the model, be-
cause of the noise level of the hardware. Nevertheless,
the Jastrow operator allows us to improve the circuit en-
ergy, although for a different value of λ compared to the
theoretically predicted one.
The technique is also demonstrated on a more chal-
lenging L = 4 system (which translates into a 2L = 8
qubit register). Here the Jastrow projector recovers the
energy difference between an heuristic Ry-CNOT (with
d = 1 and optimized θ parameters) energy Ec and the
exact one.
B. Transformed Hamiltonian method
The second implementation we propose requires addi-
tional Pauli operators to be measured, instead of ancillas
qubits. Computing the expectation value of the energy
on the JQC state E = 〈PJψc|H|PJψc〉/〈PJψc|PJψc〉, it
is equivalent to measure the ratio of PJHPJ and PJPJ
operators on ψc. Unfortunately we notice that Eq. S11
results in an exponentially increasing number of Pauli op-
erators with the register size. However, a suitably trun-
cated expansion P ′J = 1+J+J2/2+· · · , controlled by the
smallness of the parameters λ, can still be effective while
reducing the number of operators to polynomial scaling
(we report numerical benchmarks in the Supplementary
Materials[18]).
V. CONCLUSIONS.
We introduce hybrid quantum-classical states to solve
many-body lattice models, drastically reducing the depth
requirements of the heuristic circuits to reach tar-
get accuracy, by leveraging on the use of non-unitary
operators[51]. The approach is variational, and after full
optimization of the Jastrow parameters the energy is al-
ways better or -in the worst case- equal to the one pro-
vided by the circuit ansatz. Two practical schemes have
been proposed to realise such states in present hardwares.
The most promising one requires an additional ancillary
register. This methods relies on measurements reweight-
ing and allows for an exact implementation of the Jas-
trow correlation operator, while it does not increase the
number of Pauli operators to be measured, that already
constitutes a drawback of standard VQE[12]. The ap-
proach has been demonstrated using an 8 qubits circuit
in the IBM Tokyo chip, providing quantitative energet-
ics for the testcase Ising model. We notice that this
implementation extends the scope of the recently pro-
posed stabilizer-VQE method[52], where measurements
are simply discarded using an error detection scheme. In
this case, the projector allows us to improve the accu-
racy of the VQE ansatz, while also mitigating the possi-
ble errors. A possible issue of these approaches may arise
when the VQE ansatz and the exact state have negligible
overlap. In our case, an increased statistical fluctuation
of the energy would be a fingerprint that most of the
measurements are reweighted to zero. While this issue
is not present in the studied cases (cfn. Supplementary
Materials[18]), it will call for the development of synergic
circuit and projector operators. We anticipate the use
of suitably modified projected circuit states for solving
quantum chemistry problems.
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VI. AN ILLUSTRATIVE EXAMPLE
In Fig. S1 we sketch a typical situation where the target state, being the exact ground state of a onedimensional
model, ψ0(x) is outside the trial state functional class, ψc(x). In this example the variational freedom is quite
small, limiting the maximum overlap 〈ψc|ψ0〉 available. We can improve the ansatz quality by introducing a suitable
projector P, which removes the components of |ψc〉 having negligible overlap. In principle the functional form of
projector operator is in general defined through variational parameters, which must be optimized together with the
ones contained in the circuit.
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<latexit sha1_base64="Xs uClQyDAfI4jvADWyMdeIHYvl8=">AAAB73icbVBNS8NAEJ 3Ur1q/qh69LBbBU0mKoCcpePFYwX5AG8pku2mXbjbp7kYoo X/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm 1vVPcLe3tHxwelY9PWjpOFWVNGotYdQLUTHDJmoYbwTqJYh gFgrWD8d3cbz8xpXksH800YX6EQ8lDTtFYqdNDkYywX+uX K27VXYCsEy8nFcjR6Je/eoOYphGThgrUuuu5ifEzVIZTwWa lXqpZgnSMQ9a1VGLEtJ8t7p2RC6sMSBgrW9KQhfp7IsNI6 2kU2M4IzUivenPxP6+bmvDGz7hMUsMkXS4KU0FMTObPkwFX jBoxtQSp4vZWQkeokBobUcmG4K2+vE5atarnVr2Hq0r9No+ jCGdwDpfgwTXU4R4a0AQKAp7hFd6cifPivDsfy9aCk8+cw h84nz+1IY+5</latexit><latexit sha1_base64="Xs uClQyDAfI4jvADWyMdeIHYvl8=">AAAB73icbVBNS8NAEJ 3Ur1q/qh69LBbBU0mKoCcpePFYwX5AG8pku2mXbjbp7kYoo X/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm 1vVPcLe3tHxwelY9PWjpOFWVNGotYdQLUTHDJmoYbwTqJYh gFgrWD8d3cbz8xpXksH800YX6EQ8lDTtFYqdNDkYywX+uX K27VXYCsEy8nFcjR6Je/eoOYphGThgrUuuu5ifEzVIZTwWa lXqpZgnSMQ9a1VGLEtJ8t7p2RC6sMSBgrW9KQhfp7IsNI6 2kU2M4IzUivenPxP6+bmvDGz7hMUsMkXS4KU0FMTObPkwFX jBoxtQSp4vZWQkeokBobUcmG4K2+vE5atarnVr2Hq0r9No+ jCGdwDpfgwTXU4R4a0AQKAp7hFd6cifPivDsfy9aCk8+cw h84nz+1IY+5</latexit><latexit sha1_base64="Xs uClQyDAfI4jvADWyMdeIHYvl8=">AAAB73icbVBNS8NAEJ 3Ur1q/qh69LBbBU0mKoCcpePFYwX5AG8pku2mXbjbp7kYoo X/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm 1vVPcLe3tHxwelY9PWjpOFWVNGotYdQLUTHDJmoYbwTqJYh gFgrWD8d3cbz8xpXksH800YX6EQ8lDTtFYqdNDkYywX+uX K27VXYCsEy8nFcjR6Je/eoOYphGThgrUuuu5ifEzVIZTwWa lXqpZgnSMQ9a1VGLEtJ8t7p2RC6sMSBgrW9KQhfp7IsNI6 2kU2M4IzUivenPxP6+bmvDGz7hMUsMkXS4KU0FMTObPkwFX jBoxtQSp4vZWQkeokBobUcmG4K2+vE5atarnVr2Hq0r9No+ jCGdwDpfgwTXU4R4a0AQKAp7hFd6cifPivDsfy9aCk8+cw h84nz+1IY+5</latexit><latexit sha1_base64="Xs uClQyDAfI4jvADWyMdeIHYvl8=">AAAB73icbVBNS8NAEJ 3Ur1q/qh69LBbBU0mKoCcpePFYwX5AG8pku2mXbjbp7kYoo X/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm 1vVPcLe3tHxwelY9PWjpOFWVNGotYdQLUTHDJmoYbwTqJYh gFgrWD8d3cbz8xpXksH800YX6EQ8lDTtFYqdNDkYywX+uX K27VXYCsEy8nFcjR6Je/eoOYphGThgrUuuu5ifEzVIZTwWa lXqpZgnSMQ9a1VGLEtJ8t7p2RC6sMSBgrW9KQhfp7IsNI6 2kU2M4IzUivenPxP6+bmvDGz7hMUsMkXS4KU0FMTObPkwFX jBoxtQSp4vZWQkeokBobUcmG4K2+vE5atarnVr2Hq0r9No+ jCGdwDpfgwTXU4R4a0AQKAp7hFd6cifPivDsfy9aCk8+cw h84nz+1IY+5</latexit>
x
<latexit sha1_base64="d6joXGbjjzu+2PR4vmVLqySpg Tg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHhswX5AG8pmO2nXbjZhdyOW0F/gxYMiXv1J3vw3btsctPXB wOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++xGV5rG8N5ME/ YgOJQ85o8ZKjad+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgI SxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14 lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU358F5cd6dj0VrwclnjuEPnM8f5QWM+A==</latexit><latexit sha1_base64="d6joXGbjjzu+2PR4vmVLqySpg Tg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHhswX5AG8pmO2nXbjZhdyOW0F/gxYMiXv1J3vw3btsctPXB wOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++xGV5rG8N5ME/ YgOJQ85o8ZKjad+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgI SxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14 lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU358F5cd6dj0VrwclnjuEPnM8f5QWM+A==</latexit><latexit sha1_base64="d6joXGbjjzu+2PR4vmVLqySpg Tg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHhswX5AG8pmO2nXbjZhdyOW0F/gxYMiXv1J3vw3btsctPXB wOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++xGV5rG8N5ME/ YgOJQ85o8ZKjad+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgI SxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14 lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU358F5cd6dj0VrwclnjuEPnM8f5QWM+A==</latexit><latexit sha1_base64="d6joXGbjjzu+2PR4vmVLqySpg Tg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHhswX5AG8pmO2nXbjZhdyOW0F/gxYMiXv1J3vw3btsctPXB wOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++xGV5rG8N5ME/ YgOJQ85o8ZKjad+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgI SxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14 lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU358F5cd6dj0VrwclnjuEPnM8f5QWM+A==</latexit>
 0
<latexit sha1_base64="MjyN9FCSoXLHjAHj/DT/MpLMB bQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKIeQfvHhQxKv/482/cZLsQRML Goqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlY UIHSsSCUXRSs5ta0fN75Ypf9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0sTykb0QHvOKpowm04mV87JW dO6ZNYG1cKyVz9PTGhibXjJHKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGcox45QZoS7lbAhNZShC6jkQgi WX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABo/wDK/w5mnvxXv3PhatBS+fOYY/8D5/AElbjuk=</latexit><latexit sha1_base64="MjyN9FCSoXLHjAHj/DT/MpLMB bQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKIeQfvHhQxKv/482/cZLsQRML Goqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlY UIHSsSCUXRSs5ta0fN75Ypf9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0sTykb0QHvOKpowm04mV87JW dO6ZNYG1cKyVz9PTGhibXjJHKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGcox45QZoS7lbAhNZShC6jkQgi WX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABo/wDK/w5mnvxXv3PhatBS+fOYY/8D5/AElbjuk=</latexit><latexit sha1_base64="MjyN9FCSoXLHjAHj/DT/MpLMB bQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKIeQfvHhQxKv/482/cZLsQRML Goqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlY UIHSsSCUXRSs5ta0fN75Ypf9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0sTykb0QHvOKpowm04mV87JW dO6ZNYG1cKyVz9PTGhibXjJHKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGcox45QZoS7lbAhNZShC6jkQgi WX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABo/wDK/w5mnvxXv3PhatBS+fOYY/8D5/AElbjuk=</latexit><latexit sha1_base64="MjyN9FCSoXLHjAHj/DT/MpLMB bQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKIeQfvHhQxKv/482/cZLsQRML Goqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlY UIHSsSCUXRSs5ta0fN75Ypf9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0sTykb0QHvOKpowm04mV87JW dO6ZNYG1cKyVz9PTGhibXjJHKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGcox45QZoS7lbAhNZShC6jkQgi WX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABo/wDK/w5mnvxXv3PhatBS+fOYY/8D5/AElbjuk=</latexit>
↵¯
<latexit sha1_base64="4Kh8OvPtVwCM4rQ39X7ZPsFh/ mc=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wCWWy3bRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg 4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yRVmLJiJR3RA1E1yyluFGsG6qGMahYJ1wfDvzO09MaZ7IBzNJW RDjUPKIUzRWevRDVD6KdIT9as2tu3OQVeIVpAYFmv3qlz9IaBYzaahArXuem5ogR2U4FWxa8TPNUqRjHLKepRJjpoN8fv GUnFllQKJE2ZKGzNXfEznGWk/i0HbGaEZ62ZuJ/3m9zETXQc5lmhkm6WJRlAliEjJ7nwy4YtSIiSVIFbe3EjpChdTYkCo 2BG/55VXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS2gIOEZXuHN0c6L8+58LFpLTjFzDH/gfP4AiaGQzQ==</latexi t><latexit sha1_base64="4Kh8OvPtVwCM4rQ39X7ZPsFh/ mc=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wCWWy3bRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg 4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yRVmLJiJR3RA1E1yyluFGsG6qGMahYJ1wfDvzO09MaZ7IBzNJW RDjUPKIUzRWevRDVD6KdIT9as2tu3OQVeIVpAYFmv3qlz9IaBYzaahArXuem5ogR2U4FWxa8TPNUqRjHLKepRJjpoN8fv GUnFllQKJE2ZKGzNXfEznGWk/i0HbGaEZ62ZuJ/3m9zETXQc5lmhkm6WJRlAliEjJ7nwy4YtSIiSVIFbe3EjpChdTYkCo 2BG/55VXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS2gIOEZXuHN0c6L8+58LFpLTjFzDH/gfP4AiaGQzQ==</latexi t><latexit sha1_base64="4Kh8OvPtVwCM4rQ39X7ZPsFh/ mc=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wCWWy3bRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg 4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yRVmLJiJR3RA1E1yyluFGsG6qGMahYJ1wfDvzO09MaZ7IBzNJW RDjUPKIUzRWevRDVD6KdIT9as2tu3OQVeIVpAYFmv3qlz9IaBYzaahArXuem5ogR2U4FWxa8TPNUqRjHLKepRJjpoN8fv GUnFllQKJE2ZKGzNXfEznGWk/i0HbGaEZ62ZuJ/3m9zETXQc5lmhkm6WJRlAliEjJ7nwy4YtSIiSVIFbe3EjpChdTYkCo 2BG/55VXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS2gIOEZXuHN0c6L8+58LFpLTjFzDH/gfP4AiaGQzQ==</latexi t><latexit sha1_base64="4Kh8OvPtVwCM4rQ39X7ZPsFh/ mc=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wCWWy3bRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vpg 4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yRVmLJiJR3RA1E1yyluFGsG6qGMahYJ1wfDvzO09MaZ7IBzNJW RDjUPKIUzRWevRDVD6KdIT9as2tu3OQVeIVpAYFmv3qlz9IaBYzaahArXuem5ogR2U4FWxa8TPNUqRjHLKepRJjpoN8fv GUnFllQKJE2ZKGzNXfEznGWk/i0HbGaEZ62ZuJ/3m9zETXQc5lmhkm6WJRlAliEjJ7nwy4YtSIiSVIFbe3EjpChdTYkCo 2BG/55VXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS2gIOEZXuHN0c6L8+58LFpLTjFzDH/gfP4AiaGQzQ==</latexi t>
 0
<latexit sha1_base64="Mj yN9FCSoXLHjAHj/DT/MpLMBbQ=">AAAB7XicbVDLSgNBEO yNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKI eQfvHhQxKv/482/cZLsQRMLGoqqbrq7olQKi77/7RXW1jc 2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaR JJ3opGtzO/9cSNFVo94DjlYUIHSsSCUXRSs5ta0fN75Ypf 9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0 sTykb0QHvOKpowm04mV87JWdO6ZNYG1cKyVz9PTGhibXjJ HKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGco x45QZoS7lbAhNZShC6jkQgiWX14lzYtq4FeD+8tK7SaPowg ncArnEMAV1OAO6tAABo/wDK/w5mnvxXv3PhatBS+fOYY/8 D5/AElbjuk=</latexit><latexit sha1_base64="Mj yN9FCSoXLHjAHj/DT/MpLMBbQ=">AAAB7XicbVDLSgNBEO yNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKI eQfvHhQxKv/482/cZLsQRMLGoqqbrq7olQKi77/7RXW1jc 2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaR JJ3opGtzO/9cSNFVo94DjlYUIHSsSCUXRSs5ta0fN75Ypf 9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0 sTykb0QHvOKpowm04mV87JWdO6ZNYG1cKyVz9PTGhibXjJ HKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGco x45QZoS7lbAhNZShC6jkQgiWX14lzYtq4FeD+8tK7SaPowg ncArnEMAV1OAO6tAABo/wDK/w5mnvxXv3PhatBS+fOYY/8 D5/AElbjuk=</latexit><latexit sha1_base64="Mj yN9FCSoXLHjAHj/DT/MpLMBbQ=">AAAB7XicbVDLSgNBEO yNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKI eQfvHhQxKv/482/cZLsQRMLGoqqbrq7olQKi77/7RXW1jc 2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaR JJ3opGtzO/9cSNFVo94DjlYUIHSsSCUXRSs5ta0fN75Ypf 9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0 sTykb0QHvOKpowm04mV87JWdO6ZNYG1cKyVz9PTGhibXjJ HKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGco x45QZoS7lbAhNZShC6jkQgiWX14lzYtq4FeD+8tK7SaPowg ncArnEMAV1OAO6tAABo/wDK/w5mnvxXv3PhatBS+fOYY/8 D5/AElbjuk=</latexit><latexit sha1_base64="Mj yN9FCSoXLHjAHj/DT/MpLMBbQ=">AAAB7XicbVDLSgNBEO yNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKI eQfvHhQxKv/482/cZLsQRMLGoqqbrq7olQKi77/7RXW1jc 2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaR JJ3opGtzO/9cSNFVo94DjlYUIHSsSCUXRSs5ta0fN75Ypf 9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0 sTykb0QHvOKpowm04mV87JWdO6ZNYG1cKyVz9PTGhibXjJ HKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGco x45QZoS7lbAhNZShC6jkQgiWX14lzYtq4FeD+8tK7SaPowg ncArnEMAV1OAO6tAABo/wDK/w5mnvxXv3PhatBS+fOYY/8 D5/AElbjuk=</latexit>
↵¯
<latexit sha1_base64="4K h8OvPtVwCM4rQ39X7ZPsFh/mc=">AAAB8XicbVBNS8NAEJ 3Ur1q/qh69LBbBU0lE0JMUvHisYD+wCWWy3bRLN5uwuxFK6 L/w4kERr/4bb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9 sbpW3Kzu7e/sH1cOjtk4yRVmLJiJR3RA1E1yyluFGsG6qGM ahYJ1wfDvzO09MaZ7IBzNJWRDjUPKIUzRWevRDVD6KdIT9 as2tu3OQVeIVpAYFmv3qlz9IaBYzaahArXuem5ogR2U4FWx a8TPNUqRjHLKepRJjpoN8fvGUnFllQKJE2ZKGzNXfEznGW k/i0HbGaEZ62ZuJ/3m9zETXQc5lmhkm6WJRlAliEjJ7nwy4 YtSIiSVIFbe3EjpChdTYkCo2BG/55VXSvqh7bt27v6w1boo 4ynACp3AOHlxBA+6gCS2gIOEZXuHN0c6L8+58LFpLTjFzD H/gfP4AiaGQzQ==</latexit><latexit sha1_base64="4K h8OvPtVwCM4rQ39X7ZPsFh/mc=">AAAB8XicbVBNS8NAEJ 3Ur1q/qh69LBbBU0lE0JMUvHisYD+wCWWy3bRLN5uwuxFK6 L/w4kERr/4bb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9 sbpW3Kzu7e/sH1cOjtk4yRVmLJiJR3RA1E1yyluFGsG6qGM ahYJ1wfDvzO09MaZ7IBzNJWRDjUPKIUzRWevRDVD6KdIT9 as2tu3OQVeIVpAYFmv3qlz9IaBYzaahArXuem5ogR2U4FWx a8TPNUqRjHLKepRJjpoN8fvGUnFllQKJE2ZKGzNXfEznGW k/i0HbGaEZ62ZuJ/3m9zETXQc5lmhkm6WJRlAliEjJ7nwy4 YtSIiSVIFbe3EjpChdTYkCo2BG/55VXSvqh7bt27v6w1boo 4ynACp3AOHlxBA+6gCS2gIOEZXuHN0c6L8+58LFpLTjFzD H/gfP4AiaGQzQ==</latexit><latexit sha1_base64="4K h8OvPtVwCM4rQ39X7ZPsFh/mc=">AAAB8XicbVBNS8NAEJ 3Ur1q/qh69LBbBU0lE0JMUvHisYD+wCWWy3bRLN5uwuxFK6 L/w4kERr/4bb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9 sbpW3Kzu7e/sH1cOjtk4yRVmLJiJR3RA1E1yyluFGsG6qGM ahYJ1wfDvzO09MaZ7IBzNJWRDjUPKIUzRWevRDVD6KdIT9 as2tu3OQVeIVpAYFmv3qlz9IaBYzaahArXuem5ogR2U4FWx a8TPNUqRjHLKepRJjpoN8fvGUnFllQKJE2ZKGzNXfEznGW k/i0HbGaEZ62ZuJ/3m9zETXQc5lmhkm6WJRlAliEjJ7nwy4 YtSIiSVIFbe3EjpChdTYkCo2BG/55VXSvqh7bt27v6w1boo 4ynACp3AOHlxBA+6gCS2gIOEZXuHN0c6L8+58LFpLTjFzD H/gfP4AiaGQzQ==</latexit><latexit sha1_base64="4K h8OvPtVwCM4rQ39X7ZPsFh/mc=">AAAB8XicbVBNS8NAEJ 3Ur1q/qh69LBbBU0lE0JMUvHisYD+wCWWy3bRLN5uwuxFK6 L/w4kERr/4bb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9 sbpW3Kzu7e/sH1cOjtk4yRVmLJiJR3RA1E1yyluFGsG6qGM ahYJ1wfDvzO09MaZ7IBzNJWRDjUPKIUzRWevRDVD6KdIT9 as2tu3OQVeIVpAYFmv3qlz9IaBYzaahArXuem5ogR2U4FWx a8TPNUqRjHLKepRJjpoN8fvGUnFllQKJE2ZKGzNXfEznGW k/i0HbGaEZ62ZuJ/3m9zETXQc5lmhkm6WJRlAliEjJ7nwy4 YtSIiSVIFbe3EjpChdTYkCo2BG/55VXSvqh7bt27v6w1boo 4ynACp3AOHlxBA+6gCS2gIOEZXuHN0c6L8+58LFpLTjFzD H/gfP4AiaGQzQ==</latexit>
 0
<latexit sha1_base64="MjyN9FCSoXLHjAHj/DT/MpLMB bQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKIeQfvHhQxKv/482/cZLsQRML Goqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlY UIHSsSCUXRSs5ta0fN75Ypf9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0sTykb0QHvOKpowm04mV87JW dO6ZNYG1cKyVz9PTGhibXjJHKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGcox45QZoS7lbAhNZShC6jkQgi WX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABo/wDK/w5mnvxXv3PhatBS+fOYY/8D5/AElbjuk=</latexit><latexit sha1_base64="MjyN9FCSoXLHjAHj/DT/MpLMB bQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKIeQfvHhQxKv/482/cZLsQRML Goqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlY UIHSsSCUXRSs5ta0fN75Ypf9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0sTykb0QHvOKpowm04mV87JW dO6ZNYG1cKyVz9PTGhibXjJHKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGcox45QZoS7lbAhNZShC6jkQgi WX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABo/wDK/w5mnvxXv3PhatBS+fOYY/8D5/AElbjuk=</latexit><latexit sha1_base64="MjyN9FCSoXLHjAHj/DT/MpLMB bQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKIeQfvHhQxKv/482/cZLsQRML Goqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlY UIHSsSCUXRSs5ta0fN75Ypf9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0sTykb0QHvOKpowm04mV87JW dO6ZNYG1cKyVz9PTGhibXjJHKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGcox45QZoS7lbAhNZShC6jkQgi WX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABo/wDK/w5mnvxXv3PhatBS+fOYY/8D5/AElbjuk=</latexit><latexit sha1_base64="MjyN9FCSoXLHjAHj/DT/MpLMB bQ=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKIeQfvHhQxKv/482/cZLsQRML Goqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlY UIHSsSCUXRSs5ta0fN75Ypf9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0sTykb0QHvOKpowm04mV87JW dO6ZNYG1cKyVz9PTGhibXjJHKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGcox45QZoS7lbAhNZShC6jkQgi WX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABo/wDK/w5mnvxXv3PhatBS+fOYY/8D5/AElbjuk=</latexit>
↵¯0
<latexit sha1_base64="+PephFMbIJmgWA9ZByyIYMD/2 3w=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbRU0lE0JMUvHisYD8gCWWy3bRLN5uwOxFK6c/w4kERr/4ab/4bt20O2vpg 4PHeDDPzokwKg6777ZTW1jc2t8rblZ3dvf2D6uFR26S5ZrzFUpnqbgSGS6F4CwVK3s00hySSvBON7mZ+54lrI1L1iOOMh wkMlIgFA7SSH0SgA5DZEM571Zpbd+egq8QrSI0UaPaqX0E/ZXnCFTIJxviem2E4AY2CST6tBLnhGbARDLhvqYKEm3AyP3 lKz6zSp3GqbSmkc/X3xAQSY8ZJZDsTwKFZ9mbif56fY3wTToTKcuSKLRbFuaSY0tn/tC80ZyjHlgDTwt5K2RA0MLQpVWw I3vLLq6R9WffcuvdwVWvcFnGUyQk5JRfEI9ekQe5Jk7QIIyl5Jq/kzUHnxXl3PhatJaeYOSZ/4Hz+AO2mkP4=</latexi t><latexit sha1_base64="+PephFMbIJmgWA9ZByyIYMD/2 3w=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbRU0lE0JMUvHisYD8gCWWy3bRLN5uwOxFK6c/w4kERr/4ab/4bt20O2vpg 4PHeDDPzokwKg6777ZTW1jc2t8rblZ3dvf2D6uFR26S5ZrzFUpnqbgSGS6F4CwVK3s00hySSvBON7mZ+54lrI1L1iOOMh wkMlIgFA7SSH0SgA5DZEM571Zpbd+egq8QrSI0UaPaqX0E/ZXnCFTIJxviem2E4AY2CST6tBLnhGbARDLhvqYKEm3AyP3 lKz6zSp3GqbSmkc/X3xAQSY8ZJZDsTwKFZ9mbif56fY3wTToTKcuSKLRbFuaSY0tn/tC80ZyjHlgDTwt5K2RA0MLQpVWw I3vLLq6R9WffcuvdwVWvcFnGUyQk5JRfEI9ekQe5Jk7QIIyl5Jq/kzUHnxXl3PhatJaeYOSZ/4Hz+AO2mkP4=</latexi t><latexit sha1_base64="+PephFMbIJmgWA9ZByyIYMD/2 3w=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbRU0lE0JMUvHisYD8gCWWy3bRLN5uwOxFK6c/w4kERr/4ab/4bt20O2vpg 4PHeDDPzokwKg6777ZTW1jc2t8rblZ3dvf2D6uFR26S5ZrzFUpnqbgSGS6F4CwVK3s00hySSvBON7mZ+54lrI1L1iOOMh wkMlIgFA7SSH0SgA5DZEM571Zpbd+egq8QrSI0UaPaqX0E/ZXnCFTIJxviem2E4AY2CST6tBLnhGbARDLhvqYKEm3AyP3 lKz6zSp3GqbSmkc/X3xAQSY8ZJZDsTwKFZ9mbif56fY3wTToTKcuSKLRbFuaSY0tn/tC80ZyjHlgDTwt5K2RA0MLQpVWw I3vLLq6R9WffcuvdwVWvcFnGUyQk5JRfEI9ekQe5Jk7QIIyl5Jq/kzUHnxXl3PhatJaeYOSZ/4Hz+AO2mkP4=</latexi t><latexit sha1_base64="+PephFMbIJmgWA9ZByyIYMD/2 3w=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbRU0lE0JMUvHisYD8gCWWy3bRLN5uwOxFK6c/w4kERr/4ab/4bt20O2vpg 4PHeDDPzokwKg6777ZTW1jc2t8rblZ3dvf2D6uFR26S5ZrzFUpnqbgSGS6F4CwVK3s00hySSvBON7mZ+54lrI1L1iOOMh wkMlIgFA7SSH0SgA5DZEM571Zpbd+egq8QrSI0UaPaqX0E/ZXnCFTIJxviem2E4AY2CST6tBLnhGbARDLhvqYKEm3AyP3 lKz6zSp3GqbSmkc/X3xAQSY8ZJZDsTwKFZ9mbif56fY3wTToTKcuSKLRbFuaSY0tn/tC80ZyjHlgDTwt5K2RA0MLQpVWw I3vLLq6R9WffcuvdwVWvcFnGUyQk5JRfEI9ekQe5Jk7QIIyl5Jq/kzUHnxXl3PhatJaeYOSZ/4Hz+AO2mkP4=</latexi t>
 c
<latexit sha1_base64="FL ayQG0hsbSSh/Jj9JpKfUUgYKc=">AAAB7XicbVDLSgNBEO yNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKI eQfvHhQxKv/482/cZLsQRMLGoqqbrq7olQKi77/7RXW1jc 2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaR JJ3opGtzO/9cSNFVo94DjlYUIHSsSCUXRSs5ta0WO9csWv +nOQVRLkpAI56r3yV7evWZZwhUxSazuBn2I4oQYFk3xa6ma Wp5SN6IB3HFU04TaczK+dkjOn9EmsjSuFZK7+npjQxNpxE rnOhOLQLnsz8T+vk2F8HU6ESjPkii0WxZkkqMnsddIXhjOU Y0coM8LdStiQGsrQBVRyIQTLL6+S5kU18KvB/WWldpPHUYQ TOIVzCOAKanAHdWgAg0d4hld487T34r17H4vWgpfPHMMfe J8/lqePHA==</latexit><latexit sha1_base64="FL ayQG0hsbSSh/Jj9JpKfUUgYKc=">AAAB7XicbVDLSgNBEO yNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKI eQfvHhQxKv/482/cZLsQRMLGoqqbrq7olQKi77/7RXW1jc 2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaR JJ3opGtzO/9cSNFVo94DjlYUIHSsSCUXRSs5ta0WO9csWv +nOQVRLkpAI56r3yV7evWZZwhUxSazuBn2I4oQYFk3xa6ma Wp5SN6IB3HFU04TaczK+dkjOn9EmsjSuFZK7+npjQxNpxE rnOhOLQLnsz8T+vk2F8HU6ESjPkii0WxZkkqMnsddIXhjOU Y0coM8LdStiQGsrQBVRyIQTLL6+S5kU18KvB/WWldpPHUYQ TOIVzCOAKanAHdWgAg0d4hld487T34r17H4vWgpfPHMMfe J8/lqePHA==</latexit><latexit sha1_base64="FL ayQG0hsbSSh/Jj9JpKfUUgYKc=">AAAB7XicbVDLSgNBEO yNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKI eQfvHhQxKv/482/cZLsQRMLGoqqbrq7olQKi77/7RXW1jc 2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaR JJ3opGtzO/9cSNFVo94DjlYUIHSsSCUXRSs5ta0WO9csWv +nOQVRLkpAI56r3yV7evWZZwhUxSazuBn2I4oQYFk3xa6ma Wp5SN6IB3HFU04TaczK+dkjOn9EmsjSuFZK7+npjQxNpxE rnOhOLQLnsz8T+vk2F8HU6ESjPkii0WxZkkqMnsddIXhjOU Y0coM8LdStiQGsrQBVRyIQTLL6+S5kU18KvB/WWldpPHUYQ TOIVzCOAKanAHdWgAg0d4hld487T34r17H4vWgpfPHMMfe J8/lqePHA==</latexit><latexit sha1_base64="FL ayQG0hsbSSh/Jj9JpKfUUgYKc=">AAAB7XicbVDLSgNBEO yNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKI eQfvHhQxKv/482/cZLsQRMLGoqqbrq7olQKi77/7RXW1jc 2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaR JJ3opGtzO/9cSNFVo94DjlYUIHSsSCUXRSs5ta0WO9csWv +nOQVRLkpAI56r3yV7evWZZwhUxSazuBn2I4oQYFk3xa6ma Wp5SN6IB3HFU04TaczK+dkjOn9EmsjSuFZK7+npjQxNpxE rnOhOLQLnsz8T+vk2F8HU6ESjPkii0WxZkkqMnsddIXhjOU Y0coM8LdStiQGsrQBVRyIQTLL6+S5kU18KvB/WWldpPHUYQ TOIVzCOAKanAHdWgAg0d4hld487T34r17H4vWgpfPHMMfe J8/lqePHA==</latexit>
 c
<latexit sha1_base64="FLayQG0hsbSSh/Jj9JpKfUUgY Kc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKIeQfvHhQxKv/482/cZLsQRML Goqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlY UIHSsSCUXRSs5ta0WO9csWv+nOQVRLkpAI56r3yV7evWZZwhUxSazuBn2I4oQYFk3xa6maWp5SN6IB3HFU04TaczK+dkj On9EmsjSuFZK7+npjQxNpxErnOhOLQLnsz8T+vk2F8HU6ESjPkii0WxZkkqMnsddIXhjOUY0coM8LdStiQGsrQBVRyIQT LL6+S5kU18KvB/WWldpPHUYQTOIVzCOAKanAHdWgAg0d4hld487T34r17H4vWgpfPHMMfeJ8/lqePHA==</latexit><latexit sha1_base64="FLayQG0hsbSSh/Jj9JpKfUUgY Kc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKIeQfvHhQxKv/482/cZLsQRML Goqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlY UIHSsSCUXRSs5ta0WO9csWv+nOQVRLkpAI56r3yV7evWZZwhUxSazuBn2I4oQYFk3xa6maWp5SN6IB3HFU04TaczK+dkj On9EmsjSuFZK7+npjQxNpxErnOhOLQLnsz8T+vk2F8HU6ESjPkii0WxZkkqMnsddIXhjOUY0coM8LdStiQGsrQBVRyIQT LL6+S5kU18KvB/WWldpPHUYQTOIVzCOAKanAHdWgAg0d4hld487T34r17H4vWgpfPHMMfeJ8/lqePHA==</latexit><latexit sha1_base64="FLayQG0hsbSSh/Jj9JpKfUUgY Kc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKIeQfvHhQxKv/482/cZLsQRML Goqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlY UIHSsSCUXRSs5ta0WO9csWv+nOQVRLkpAI56r3yV7evWZZwhUxSazuBn2I4oQYFk3xa6maWp5SN6IB3HFU04TaczK+dkj On9EmsjSuFZK7+npjQxNpxErnOhOLQLnsz8T+vk2F8HU6ESjPkii0WxZkkqMnsddIXhjOUY0coM8LdStiQGsrQBVRyIQT LL6+S5kU18KvB/WWldpPHUYQTOIVzCOAKanAHdWgAg0d4hld487T34r17H4vWgpfPHMMfeJ8/lqePHA==</latexit><latexit sha1_base64="FLayQG0hsbSSh/Jj9JpKfUUgY Kc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEYwTwgWcLsZDYZMzuzzPQKIeQfvHhQxKv/482/cZLsQRML Goqqbrq7olQKi77/7RXW1jc2t4rbpZ3dvf2D8uFR0+rMMN5gWmrTjqjlUijeQIGSt1PDaRJJ3opGtzO/9cSNFVo94DjlY UIHSsSCUXRSs5ta0WO9csWv+nOQVRLkpAI56r3yV7evWZZwhUxSazuBn2I4oQYFk3xa6maWp5SN6IB3HFU04TaczK+dkj On9EmsjSuFZK7+npjQxNpxErnOhOLQLnsz8T+vk2F8HU6ESjPkii0WxZkkqMnsddIXhjOUY0coM8LdStiQGsrQBVRyIQT LL6+S5kU18KvB/WWldpPHUYQTOIVzCOAKanAHdWgAg0d4hld487T34r17H4vWgpfPHMMfeJ8/lqePHA==</latexit>
P c
<latexit sha1_base64="iDsxzZfmFgPSII3XLsjBGdkZq Ws=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIupKCG5cV7AOaECbTSTt0MgkzE7GE/IobF4q49Ufc+TdO2iy09cDA 4Zx7uWdOmHKmtON8W2vrG5tb27Wd+u7e/sGhfdToqSSThHZJwhM5CLGinAna1UxzOkglxXHIaT+c3pZ+/5FKxRLxoGcp9 WM8FixiBGsjBXbDi7GeEMzzToG8VLGABHbTaTlzoFXiVqQJFTqB/eWNEpLFVGjCsVJD10m1n2OpGeG0qHuZoikmUzymQ0 MFjqny83n2Ap0ZZYSiRJonNJqrvzdyHCs1i0MzWSZVy14p/ucNMx1d+zkTaaapIItDUcaRTlBZBBoxSYnmM0MwkcxkRWS CJSba1FU3JbjLX14lvYuW67Tc+8tm+6aqowYncArn4MIVtOEOOtAFAk/wDK/wZhXWi/VufSxG16xq5xj+wPr8AQCzlGM= </latexit><latexit sha1_base64="iDsxzZfmFgPSII3XLsjBGdkZq Ws=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIupKCG5cV7AOaECbTSTt0MgkzE7GE/IobF4q49Ufc+TdO2iy09cDA 4Zx7uWdOmHKmtON8W2vrG5tb27Wd+u7e/sGhfdToqSSThHZJwhM5CLGinAna1UxzOkglxXHIaT+c3pZ+/5FKxRLxoGcp9 WM8FixiBGsjBXbDi7GeEMzzToG8VLGABHbTaTlzoFXiVqQJFTqB/eWNEpLFVGjCsVJD10m1n2OpGeG0qHuZoikmUzymQ0 MFjqny83n2Ap0ZZYSiRJonNJqrvzdyHCs1i0MzWSZVy14p/ucNMx1d+zkTaaapIItDUcaRTlBZBBoxSYnmM0MwkcxkRWS CJSba1FU3JbjLX14lvYuW67Tc+8tm+6aqowYncArn4MIVtOEOOtAFAk/wDK/wZhXWi/VufSxG16xq5xj+wPr8AQCzlGM= </latexit><latexit sha1_base64="iDsxzZfmFgPSII3XLsjBGdkZq Ws=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIupKCG5cV7AOaECbTSTt0MgkzE7GE/IobF4q49Ufc+TdO2iy09cDA 4Zx7uWdOmHKmtON8W2vrG5tb27Wd+u7e/sGhfdToqSSThHZJwhM5CLGinAna1UxzOkglxXHIaT+c3pZ+/5FKxRLxoGcp9 WM8FixiBGsjBXbDi7GeEMzzToG8VLGABHbTaTlzoFXiVqQJFTqB/eWNEpLFVGjCsVJD10m1n2OpGeG0qHuZoikmUzymQ0 MFjqny83n2Ap0ZZYSiRJonNJqrvzdyHCs1i0MzWSZVy14p/ucNMx1d+zkTaaapIItDUcaRTlBZBBoxSYnmM0MwkcxkRWS CJSba1FU3JbjLX14lvYuW67Tc+8tm+6aqowYncArn4MIVtOEOOtAFAk/wDK/wZhXWi/VufSxG16xq5xj+wPr8AQCzlGM= </latexit><latexit sha1_base64="iDsxzZfmFgPSII3XLsjBGdkZq Ws=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIupKCG5cV7AOaECbTSTt0MgkzE7GE/IobF4q49Ufc+TdO2iy09cDA 4Zx7uWdOmHKmtON8W2vrG5tb27Wd+u7e/sGhfdToqSSThHZJwhM5CLGinAna1UxzOkglxXHIaT+c3pZ+/5FKxRLxoGcp9 WM8FixiBGsjBXbDi7GeEMzzToG8VLGABHbTaTlzoFXiVqQJFTqB/eWNEpLFVGjCsVJD10m1n2OpGeG0qHuZoikmUzymQ0 MFjqny83n2Ap0ZZYSiRJonNJqrvzdyHCs1i0MzWSZVy14p/ucNMx1d+zkTaaapIItDUcaRTlBZBBoxSYnmM0MwkcxkRWS CJSba1FU3JbjLX14lvYuW67Tc+8tm+6aqowYncArn4MIVtOEOOtAFAk/wDK/wZhXWi/VufSxG16xq5xj+wPr8AQCzlGM= </latexit> P c
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FIG. S1. Illustrative example of projected variational states. Panel (a): The target state ψ0 (blue), exact solution of the
Hamiltonian of the problem, and two instances (pink) of rectangle-shaped variational states ψc(α1) and ψc(α2). (b) Variational
state ψc(α¯), having best overlap with the target state. (c) A simple projector P on the x > 0 plane filters out most of the
components of ψc (gray area) having vanishing overlap with ψ0. Upon renormalization this produces the class of states Pψc.
(d) The optimal circuit parameter α¯′, in the presence of P may be generally different from α¯. The new optimal solution (green)
has much larger overlap with the target state compared with the simple circuit ansatz of panel (b).
3VII. SIZE SCALING OF THE COMPUTATIONAL GAIN
We observe that the computational gain remains meaningful (i.e. order-of-magnitutes large) as the system size L is
increased. We measure this gain, at fixed circuit depth d, as the ratio of the energy differences (compared to the exact
value Eexact) between the best energy obtained with the circuit, Ec, and the best energy obtained by the JQC ansatz,
EJQC . These optimizations are independent. We notice (not shown) that the circuit parameters θ optimized in the
presence of the Jastrow become sub-optimal if plugged back into the circuit state alone. This observation is common
in the context of classical QMC calculations, where it is common practice to optimize together the parameters defining
the Jastrow and the Slater-Determinant.
The numerical optimizations of the variational forms are done running first the COBYLA optimizer, followed by a
BFGS run.
The computational gain is model dependent, and it becomes sizable only for d > 1 for the Ising model. In this case,
the variational freedom provided by the (short) circuit state |ψc〉 is not sufficiently large and the Jastrow projector
acts only trivially on the state. For all system sizes, the computational gain is increasing with increasing depth.
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FIG. S2. Computational gain provided by the Jastrow operator as a function of the circuit depth. This is an Ry-CNOT
heuristic circuit (cfn. Fig. S3).
It is not possible to obtain a meaningful size-scaling in the case of the Hubbard model, since the Jordan-Wigner
mapping already doubles the qubits requirement to encode the system. While the L = 2 system is so simple that
already a d = 1 RyCNOT is sufficient to recover the exact energy, obtaining a set of converged numerical optimizations
up to the L = 8 point (hence N = 16) is too computationally expensive (for classical emulation).
VIII. HUBBARD MODEL IN A QUANTUM COMPUTER
A. Fermions-to-qubits mapping
We consider the standard mapping of the L sites Hubbard chain with hamiltonian
HHub = −t
L−1∑
i=0
∑
s=↑,↓
(c†i,sci+1,s + c
†
i+1,sci,s) + U
L−1∑
i=0
(c†i,↑ci,↑c
†
i,↓ci,↓)−
U
2
∑
s=↑,↓
L−1∑
i=0
c†i,sci,s +
U
4
, (S1)
where we tuned the chemical potential to satisfy the half-filling condition, to a 2L qubits ladder system having the
following hamiltonian:
HQHub = −
t
2
L−1∑
i=0
∑
s=↑,↓
(σxi,sσ
x
i+1,s + σ
y
i,sσ
y
i+1,s) +
U
4
L−1∑
i=0
(σzi,↑ + 1)(σ
z
i,↓ + 1)−
U
4
L−1∑
i=0
∑
s=↑,↓
σzi,s, (S2)
where now the s =↑ (↓) qubits correspond to the lower(upper) chain of the ladder (see Fig. S8.a). If two vertically
adjacent qubits (red link) are in the state 1, they contribute with a Coulomb repulsion term +U to the total energy.
4d-times
qN−1 |0〉 R(~θqN )
UENT
RNα
qN−2 |0〉 R(~θqN−1) RN−1α
. . . |0〉 R(~θq...) R...α
q1 |0〉 R(~θq1) R1α
q0 |0〉 R(~θq0) R0α
FIG. S3. Heuristic circuit used in this work. The circuit is made of d repetitions of the same type of block, which features single
qubit parametrized rotations on the y axis, and an entangler block made of a cascade of CNOT gates (cfn. also Fig. S8.d).
B. Symmetries in the Jastrow operator
While the total number of parameters in a two-spin Jastrow correlator is N(N − 1)/2, this number can be reduced
according the system’s symmetries. This parameter reduction alleviates the local minima problem during optimization.
In this case we reduce the number of optimizable parameters from a total of 28 to 10 inequivalent spin-spin
interaction. Notice that, since the Jastrow operator is not applied at the circuit level, the available interactions are
not constrained by the hardware connectivity.
Due to translational invariance we assume that the q0-q1, q1-q2, etc. interactions are equal, so that the λ01, λ12,
etc. parameters are also equal (see main text). The same applies for all the next-nearest-neighbours q0-q2, q1-q3, etc.
along the same chain, and so on. In Fig. S8.b we display all the inequivalent coupling parameters.
C. Heuristic circuit
The qubits are enumerated as in Fig. S8.c. Different implementations are also possible. The structure of one of the
entangler blocks of the heuristic circuit is shown also in Fig. S8.d. It is not the purpose of the paper to optimize the
circuit architecture for this specific system.
IX. PROBABILITIES RECONSTRUCTION IN THE ENTANGLED COPY METHOD
The implementation #A (as defined in the main text) uses an ancilla register.
The total register now reads {q0, · · · , qL−1.qL, · · · , q2L−1}, where the first L qubits evolve through the circuit, and
the last L ones are initialized to 0. We use the ancilla register to store an entangled copy of the original register, using
CNOT gates as in described in the main text. If we consider the L = 2 Ising model and the H ⊗H circuit (for sake
of simplicity) outlined in the main text, before applying the post-rotations, the circuit wavefunction encoded in the
total register reads ψc = 1/2(|00.00〉 + |01.01〉 + |10.10〉 + |11.11〉). The first two qubits, i.e. the circuit (or system)
qubits, are then rotated accordingly to the desired Hamiltonian term to be measured, whereas the ancillary qubit are
read in their Z basis.
Let us call |i〉 an L bit string encoded in the system register and |j〉 the L bit string encoded in the ancilla register,
with i, j = 1, · · · , 2L− 1. The state |j.i〉, belonging to the 22L dimensional Hilbert space of the total register, encodes
in binary format the number |j.i〉 → j 2L + i. Our goal is to reconstruct the probability of the system register in any
possible basis, which is obtained by applying the postrotations.
Applying L postrotation Rα, with α = [Z,X, Y ], to the system register, is mathematically translated into applying
an unitary operator, tensor product of the individual gates,
Ub = Rα0 ⊗Rα1 · · · ⊗ RαL , (S3)
where the basis b, is univocally defined by the string [α0, α0, · · · , αL], and the three possible post-rotation unitaries
are defined as
RZ =
[
1 0
0 1
]
, RX = 1√
2
[
1 1
1 −1
]
, RY = 1√
2
[
1 −i
1 i
]
. (S4)
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<latexit sha1_base64="BaPROe+9ACCkZyLn66DLY8 LZ0kg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diCaQttKJvtpF272YTdjVBCf4EXD4p49Sd589+4 bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzfz 2EyrNE/lgJikGMR1KHnFGjZWafr9SdWvuHGSVeAWpQoFGv/LVGyQsi1EaJqjWXc9NTZBTZTgTOC33Mo0pZWM6xK6 lksaog3x+6JScW2VAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY1GXCFzIiJJZ Qpbm8lbEQVZcZmU7YheMsvr5LWZc1za17zqlq/LeIowSmcwQV4cA11uIcG+MAA4Rle4c15dF6cd+dj0brmFDMn8A fO5w+xLYzZ</latexit><latexit sha1_base64="BaPROe+9ACCkZyLn66DLY8 LZ0kg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diCaQttKJvtpF272YTdjVBCf4EXD4p49Sd589+4 bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzfz 2EyrNE/lgJikGMR1KHnFGjZWafr9SdWvuHGSVeAWpQoFGv/LVGyQsi1EaJqjWXc9NTZBTZTgTOC33Mo0pZWM6xK6 lksaog3x+6JScW2VAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY1GXCFzIiJJZ Qpbm8lbEQVZcZmU7YheMsvr5LWZc1za17zqlq/LeIowSmcwQV4cA11uIcG+MAA4Rle4c15dF6cd+dj0brmFDMn8A fO5w+xLYzZ</latexit><latexit sha1_base64="BaPROe+9ACCkZyLn66DLY8 LZ0kg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diCaQttKJvtpF272YTdjVBCf4EXD4p49Sd589+4 bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzfz 2EyrNE/lgJikGMR1KHnFGjZWafr9SdWvuHGSVeAWpQoFGv/LVGyQsi1EaJqjWXc9NTZBTZTgTOC33Mo0pZWM6xK6 lksaog3x+6JScW2VAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY1GXCFzIiJJZ Qpbm8lbEQVZcZmU7YheMsvr5LWZc1za17zqlq/LeIowSmcwQV4cA11uIcG+MAA4Rle4c15dF6cd+dj0brmFDMn8A fO5w+xLYzZ</latexit><latexit sha1_base64="BaPROe+9ACCkZyLn66DLY8 LZ0kg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diCaQttKJvtpF272YTdjVBCf4EXD4p49Sd589+4 bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzfz 2EyrNE/lgJikGMR1KHnFGjZWafr9SdWvuHGSVeAWpQoFGv/LVGyQsi1EaJqjWXc9NTZBTZTgTOC33Mo0pZWM6xK6 lksaog3x+6JScW2VAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE90EOZdpZlCyxaIoE8QkZPY1GXCFzIiJJZ Qpbm8lbEQVZcZmU7YheMsvr5LWZc1za17zqlq/LeIowSmcwQV4cA11uIcG+MAA4Rle4c15dF6cd+dj0brmFDMn8A fO5w+xLYzZ</latexit>
t
<latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l 6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu 2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md9 6Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqW KxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYV wLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+ B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l 6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu 2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md9 6Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqW KxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYV wLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+ B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l 6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu 2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md9 6Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqW KxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYV wLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+ B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l 6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu 2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md9 6Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqW KxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYV wLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+ B8/gDgKYz4</latexit>
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<latexit sha1_ base64="Yzc8NGaPCUqjkDau7oa 2kz64hvE=">AAAB+nicbVBNSwM xEM3Wr1q/tnr0EiyCp7Irgl6Eoh ePFewHtEuZTbNtaDZZkqylrP0pX jwo4tVf4s1/Y9ruQVsfDDzem2Fm Xphwpo3nfTuFtfWNza3idmlnd2 //wC0fNrVMFaENIrlU7RA05UzQh mGG03aiKMQhp61wdDvzW49UaSbF g5kkNIhhIFjECBgr9dxyV7NBDP gad9MElJLjnlvxqt4ceJX4OamgH PWe+9XtS5LGVBjCQeuO7yUmyEAZ RjidlrqppgmQEQxox1IBMdVBNj9 9ik+t0seRVLaEwXP190QGsdaTO LSdMZihXvZm4n9eJzXRVZAxkaSG CrJYFKUcG4lnOeA+U5QYPrEEiGL 2VkyGoIAYm1bJhuAvv7xKmudV36 v69xeV2k0eRxEdoxN0hnx0iWro DtVRAxE0Rs/oFb05T86L8+58LFo LTj5zhP7A+fwBw0mTqw==</late xit><latexit sha1_ base64="Yzc8NGaPCUqjkDau7oa 2kz64hvE=">AAAB+nicbVBNSwM xEM3Wr1q/tnr0EiyCp7Irgl6Eoh ePFewHtEuZTbNtaDZZkqylrP0pX jwo4tVf4s1/Y9ruQVsfDDzem2Fm Xphwpo3nfTuFtfWNza3idmlnd2 //wC0fNrVMFaENIrlU7RA05UzQh mGG03aiKMQhp61wdDvzW49UaSbF g5kkNIhhIFjECBgr9dxyV7NBDP gad9MElJLjnlvxqt4ceJX4OamgH PWe+9XtS5LGVBjCQeuO7yUmyEAZ RjidlrqppgmQEQxox1IBMdVBNj9 9ik+t0seRVLaEwXP190QGsdaTO LSdMZihXvZm4n9eJzXRVZAxkaSG CrJYFKUcG4lnOeA+U5QYPrEEiGL 2VkyGoIAYm1bJhuAvv7xKmudV36 v69xeV2k0eRxEdoxN0hnx0iWro DtVRAxE0Rs/oFb05T86L8+58LFo LTj5zhP7A+fwBw0mTqw==</late xit><latexit sha1_ base64="Yzc8NGaPCUqjkDau7oa 2kz64hvE=">AAAB+nicbVBNSwM xEM3Wr1q/tnr0EiyCp7Irgl6Eoh ePFewHtEuZTbNtaDZZkqylrP0pX jwo4tVf4s1/Y9ruQVsfDDzem2Fm Xphwpo3nfTuFtfWNza3idmlnd2 //wC0fNrVMFaENIrlU7RA05UzQh mGG03aiKMQhp61wdDvzW49UaSbF g5kkNIhhIFjECBgr9dxyV7NBDP gad9MElJLjnlvxqt4ceJX4OamgH PWe+9XtS5LGVBjCQeuO7yUmyEAZ RjidlrqppgmQEQxox1IBMdVBNj9 9ik+t0seRVLaEwXP190QGsdaTO LSdMZihXvZm4n9eJzXRVZAxkaSG CrJYFKUcG4lnOeA+U5QYPrEEiGL 2VkyGoIAYm1bJhuAvv7xKmudV36 v69xeV2k0eRxEdoxN0hnx0iWro DtVRAxE0Rs/oFb05T86L8+58LFo LTj5zhP7A+fwBw0mTqw==</late xit><latexit sha1_ base64="Yzc8NGaPCUqjkDau7oa 2kz64hvE=">AAAB+nicbVBNSwM xEM3Wr1q/tnr0EiyCp7Irgl6Eoh ePFewHtEuZTbNtaDZZkqylrP0pX jwo4tVf4s1/Y9ruQVsfDDzem2Fm Xphwpo3nfTuFtfWNza3idmlnd2 //wC0fNrVMFaENIrlU7RA05UzQh mGG03aiKMQhp61wdDvzW49UaSbF g5kkNIhhIFjECBgr9dxyV7NBDP gad9MElJLjnlvxqt4ceJX4OamgH PWe+9XtS5LGVBjCQeuO7yUmyEAZ RjidlrqppgmQEQxox1IBMdVBNj9 9ik+t0seRVLaEwXP190QGsdaTO LSdMZihXvZm4n9eJzXRVZAxkaSG CrJYFKUcG4lnOeA+U5QYPrEEiGL 2VkyGoIAYm1bJhuAvv7xKmudV36 v69xeV2k0eRxEdoxN0hnx0iWro DtVRAxE0Rs/oFb05T86L8+58LFo LTj5zhP7A+fwBw0mTqw==</late xit>
  =#
<latexit sha1_ base64="37BCR2dIW67Go+OTpLk aQh2YeaA=">AAAB/HicbVDLSgM xFL1TX7W+Rrt0EyyCqzIjgm6Eoh uXFewD2qFk0kwbmkmGJGMZSv0VN y4UceuHuPNvTNtZaOuBwOGce7g3 J0w408bzvp3C2vrG5lZxu7Szu7 d/4B4eNbVMFaENIrlU7RBrypmgD cMMp+1EURyHnLbC0e3Mbz1SpZkU DyZLaBDjgWARI9hYqeeWu5oNYo yuUbcvxwIrJcc9t+JVvTnQKvFzU oEc9Z77ZcMkjakwhGOtO76XmGCC lWGE02mpm2qaYDLCA9qxVOCY6mA yP36KTq3SR5FU9gmD5urvxATHW mdxaCdjbIZ62ZuJ/3md1ERXwYSJ JDVUkMWiKOXISDRrAvWZosTwzBJ MFLO3IjLEChNj+yrZEvzlL6+S5n nV96r+/UWldpPXUYRjOIEz8OES anAHdWgAgQye4RXenCfnxXl3Pha jBSfPlOEPnM8fWjKUkg==</late xit><latexit sha1_ base64="37BCR2dIW67Go+OTpLk aQh2YeaA=">AAAB/HicbVDLSgM xFL1TX7W+Rrt0EyyCqzIjgm6Eoh uXFewD2qFk0kwbmkmGJGMZSv0VN y4UceuHuPNvTNtZaOuBwOGce7g3 J0w408bzvp3C2vrG5lZxu7Szu7 d/4B4eNbVMFaENIrlU7RBrypmgD cMMp+1EURyHnLbC0e3Mbz1SpZkU DyZLaBDjgWARI9hYqeeWu5oNYo yuUbcvxwIrJcc9t+JVvTnQKvFzU oEc9Z77ZcMkjakwhGOtO76XmGCC lWGE02mpm2qaYDLCA9qxVOCY6mA yP36KTq3SR5FU9gmD5urvxATHW mdxaCdjbIZ62ZuJ/3md1ERXwYSJ JDVUkMWiKOXISDRrAvWZosTwzBJ MFLO3IjLEChNj+yrZEvzlL6+S5n nV96r+/UWldpPXUYRjOIEz8OES anAHdWgAgQye4RXenCfnxXl3Pha jBSfPlOEPnM8fWjKUkg==</late xit><latexit sha1_ base64="37BCR2dIW67Go+OTpLk aQh2YeaA=">AAAB/HicbVDLSgM xFL1TX7W+Rrt0EyyCqzIjgm6Eoh uXFewD2qFk0kwbmkmGJGMZSv0VN y4UceuHuPNvTNtZaOuBwOGce7g3 J0w408bzvp3C2vrG5lZxu7Szu7 d/4B4eNbVMFaENIrlU7RBrypmgD cMMp+1EURyHnLbC0e3Mbz1SpZkU DyZLaBDjgWARI9hYqeeWu5oNYo yuUbcvxwIrJcc9t+JVvTnQKvFzU oEc9Z77ZcMkjakwhGOtO76XmGCC lWGE02mpm2qaYDLCA9qxVOCY6mA yP36KTq3SR5FU9gmD5urvxATHW mdxaCdjbIZ62ZuJ/3md1ERXwYSJ JDVUkMWiKOXISDRrAvWZosTwzBJ MFLO3IjLEChNj+yrZEvzlL6+S5n nV96r+/UWldpPXUYRjOIEz8OES anAHdWgAgQye4RXenCfnxXl3Pha jBSfPlOEPnM8fWjKUkg==</late xit><latexit sha1_ base64="37BCR2dIW67Go+OTpLk aQh2YeaA=">AAAB/HicbVDLSgM xFL1TX7W+Rrt0EyyCqzIjgm6Eoh uXFewD2qFk0kwbmkmGJGMZSv0VN y4UceuHuPNvTNtZaOuBwOGce7g3 J0w408bzvp3C2vrG5lZxu7Szu7 d/4B4eNbVMFaENIrlU7RBrypmgD cMMp+1EURyHnLbC0e3Mbz1SpZkU DyZLaBDjgWARI9hYqeeWu5oNYo yuUbcvxwIrJcc9t+JVvTnQKvFzU oEc9Z77ZcMkjakwhGOtO76XmGCC lWGE02mpm2qaYDLCA9qxVOCY6mA yP36KTq3SR5FU9gmD5urvxATHW mdxaCdjbIZ62ZuJ/3md1ERXwYSJ JDVUkMWiKOXISDRrAvWZosTwzBJ MFLO3IjLEChNj+yrZEvzlL6+S5n nV96r+/UWldpPXUYRjOIEz8OES anAHdWgAgQye4RXenCfnxXl3Pha jBSfPlOEPnM8fWjKUkg==</late xit>
q0
<latexit sha1_base64=" XkJb0B2qG3oOiVHxIIe0NMTqU6Y=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHcc3vlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/aWNkg==</la texit><latexit sha1_base64=" XkJb0B2qG3oOiVHxIIe0NMTqU6Y=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHcc3vlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/aWNkg==</la texit><latexit sha1_base64=" XkJb0B2qG3oOiVHxIIe0NMTqU6Y=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHcc3vlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/aWNkg==</la texit><latexit sha1_base64=" XkJb0B2qG3oOiVHxIIe0NMTqU6Y=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHcc3vlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/aWNkg==</la texit>
q1
<latexit sha1_base64=" X46lxo7fBvNFK+qzy333u4yWcOs=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHc83rlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/ymNkw==</la texit><latexit sha1_base64=" X46lxo7fBvNFK+qzy333u4yWcOs=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHc83rlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/ymNkw==</la texit><latexit sha1_base64=" X46lxo7fBvNFK+qzy333u4yWcOs=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHc83rlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/ymNkw==</la texit><latexit sha1_base64=" X46lxo7fBvNFK+qzy333u4yWcOs=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHc83rlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/ymNkw==</la texit>
q7
<latexit sha1_base64=" Cyl9y6rT3X3D+k6bzpzvNNi1f/k=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5EiIVFwMYyovmA5Ah7m71kyd 7euTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwq DrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw 6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YCThPsRHSoRC kbRSveP/Vq/XHGr7hxklXg5qUCORr/81RvELI24QiapM V3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcmaVA QljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/Eyo JEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2 BG/55VXSuqh6btW7u6zUr/M4inACp3AOHtSgDrfQgCYw GMIzvMKbI50X5935WLQWnHzmGP7A+fwBCFCNmQ==</la texit><latexit sha1_base64=" Cyl9y6rT3X3D+k6bzpzvNNi1f/k=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5EiIVFwMYyovmA5Ah7m71kyd 7euTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwq DrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw 6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YCThPsRHSoRC kbRSveP/Vq/XHGr7hxklXg5qUCORr/81RvELI24QiapM V3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcmaVA QljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/Eyo JEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2 BG/55VXSuqh6btW7u6zUr/M4inACp3AOHtSgDrfQgCYw GMIzvMKbI50X5935WLQWnHzmGP7A+fwBCFCNmQ==</la texit><latexit sha1_base64=" Cyl9y6rT3X3D+k6bzpzvNNi1f/k=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5EiIVFwMYyovmA5Ah7m71kyd 7euTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwq DrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw 6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YCThPsRHSoRC kbRSveP/Vq/XHGr7hxklXg5qUCORr/81RvELI24QiapM V3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcmaVA QljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/Eyo JEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2 BG/55VXSuqh6btW7u6zUr/M4inACp3AOHtSgDrfQgCYw GMIzvMKbI50X5935WLQWnHzmGP7A+fwBCFCNmQ==</la texit><latexit sha1_base64=" Cyl9y6rT3X3D+k6bzpzvNNi1f/k=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5EiIVFwMYyovmA5Ah7m71kyd 7euTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwq DrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw 6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YCThPsRHSoRC kbRSveP/Vq/XHGr7hxklXg5qUCORr/81RvELI24QiapM V3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcmaVA QljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/Eyo JEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2 BG/55VXSuqh6btW7u6zUr/M4inACp3AOHtSgDrfQgCYw GMIzvMKbI50X5935WLQWnHzmGP7A+fwBCFCNmQ==</la texit>
a b
c d
q0
<latexit sha1_base64=" XkJb0B2qG3oOiVHxIIe0NMTqU6Y=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHcc3vlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/aWNkg==</la texit><latexit sha1_base64=" XkJb0B2qG3oOiVHxIIe0NMTqU6Y=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHcc3vlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/aWNkg==</la texit><latexit sha1_base64=" XkJb0B2qG3oOiVHxIIe0NMTqU6Y=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHcc3vlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/aWNkg==</la texit><latexit sha1_base64=" XkJb0B2qG3oOiVHxIIe0NMTqU6Y=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHcc3vlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/aWNkg==</la texit>
q1
<latexit sha1_base64=" X46lxo7fBvNFK+qzy333u4yWcOs=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHc83rlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/ymNkw==</la texit><latexit sha1_base64=" X46lxo7fBvNFK+qzy333u4yWcOs=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHc83rlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/ymNkw==</la texit><latexit sha1_base64=" X46lxo7fBvNFK+qzy333u4yWcOs=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHc83rlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/ymNkw==</la texit><latexit sha1_base64=" X46lxo7fBvNFK+qzy333u4yWcOs=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0XxAcoS9zVyyZG /vsrsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXB vX/XYKa+sbm1vF7dLO7t7+QfnwqKnjVDFssFjEqh1Qj YJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWj2aSoB/RgeQhZ 9RY6WHc83rlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17 nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7WfzU6fkzCp9E sbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDaz7hM UoOSLRaFqSAmJrO/SZ8rZEZMLKFMcXsrYUOqKDM2nZIN wVt+eZU0L6qeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQwMY DOAZXuHNEc6L8+58LFoLTj5zDH/gfP4A/ymNkw==</la texit>
q7
<latexit sha1_base64=" Cyl9y6rT3X3D+k6bzpzvNNi1f/k=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5EiIVFwMYyovmA5Ah7m71kyd 7euTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwq DrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw 6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YCThPsRHSoRC kbRSveP/Vq/XHGr7hxklXg5qUCORr/81RvELI24QiapM V3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcmaVA QljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/Eyo JEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2 BG/55VXSuqh6btW7u6zUr/M4inACp3AOHtSgDrfQgCYw GMIzvMKbI50X5935WLQWnHzmGP7A+fwBCFCNmQ==</la texit><latexit sha1_base64=" Cyl9y6rT3X3D+k6bzpzvNNi1f/k=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5EiIVFwMYyovmA5Ah7m71kyd 7euTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwq DrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw 6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YCThPsRHSoRC kbRSveP/Vq/XHGr7hxklXg5qUCORr/81RvELI24QiapM V3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcmaVA QljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/Eyo JEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2 BG/55VXSuqh6btW7u6zUr/M4inACp3AOHtSgDrfQgCYw GMIzvMKbI50X5935WLQWnHzmGP7A+fwBCFCNmQ==</la texit><latexit sha1_base64=" Cyl9y6rT3X3D+k6bzpzvNNi1f/k=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5EiIVFwMYyovmA5Ah7m71kyd 7euTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwq DrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw 6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YCThPsRHSoRC kbRSveP/Vq/XHGr7hxklXg5qUCORr/81RvELI24QiapM V3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcmaVA QljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/Eyo JEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2 BG/55VXSuqh6btW7u6zUr/M4inACp3AOHtSgDrfQgCYw GMIzvMKbI50X5935WLQWnHzmGP7A+fwBCFCNmQ==</la texit><latexit sha1_base64=" Cyl9y6rT3X3D+k6bzpzvNNi1f/k=">AAAB6nicbVA9Sw NBEJ2LXzF+RS1tFoNgFe5EiIVFwMYyovmA5Ah7m71kyd 7euTsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwq DrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw 6VQvIkCJe8kmtMokLwdjG9mfvuJayNi9YCThPsRHSoRC kbRSveP/Vq/XHGr7hxklXg5qUCORr/81RvELI24QiapM V3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+alTcmaVA QljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/Eyo JEWu2GJRmEqCMZn9TQZCc4ZyYgllWthbCRtRTRnadEo2 BG/55VXSuqh6btW7u6zUr/M4inACp3AOHtSgDrfQgCYw GMIzvMKbI50X5935WLQWnHzmGP7A+fwBCFCNmQ==</la texit>
FIG. S4. One-dimensional Hubbard model in a quantum computer. a) The structure of the equivalent qubits ladder chain.
b) The inequivalent qubit-qubit interaction considered in the Jastrow operator. c) The specific qubit enumeration used in this
work. d) The structure of the entangler block of the heuristic circuit. Squares represent Ry rotation single qubit gates. Each
rotation introduces a variational parameter. Qubit qi controls the target qubit qi+1 in the CNOT cascade.
To give an example, for the Ising model we will use the basis b0 = [Z,Z, · · · , Z], and b1 = [X,X, · · · , X]. In general
we will have a B number of basis.
Recall that we need to reconstruct B L-qubit probabilities to follow the present way to calculate the expectation
values of the energy, written as a sum of Pauli operators, as described in the main text. In general, this may not be
the most efficient way to achieve this task, but it is the widely adopted one. In the Ising model example however, the
total energy is computed evaluating the (two-body) operator Z⊗Z⊗ I · · · I + I ⊗Z⊗Z · · ·⊗ I + · · ·+ I ⊗· · ·⊗Z⊗Z
on the probability Pb0, and the (one-body) operator Z ⊗ I ⊗ I · · · I + I ⊗ Z ⊗ I · · · ⊗ I + · · ·+ I ⊗ · · · ⊗ I ⊗ Z on the
probability Pb1, where all the system qubits are measured along the X axis.
A. Positive valued states.
Reconstructing all the B L−qubits probabilities arrays is far from being trivial, except for the b0 = [Z,Z, · · · , Z]
basis case. Using the entangled copy method we can directly measure 2L−qubits probabilities arrays instead. For
the sake of illustration, we provide here a simple method that works only when the quantum state we are sampling
from is positive-valued. Since the Ising model hardware calculations fall within this class we provide here the specific
formula used, and discuss the generalization to the non-positive case in the next section.
In this case, to extract the L−qubits probability Pb , given the measured 2L−qubits probability P¯b, in the basis
6b, we use the following formula,
Pb(i) =
2L−1∑
j=0
Λb(i, j)
√
P¯b(j 2L + i)
2 , (S5)
where Λb(i, j) = 2
m/2 Ub(i, j), with m = L −#of RI rotations in the tensor Ub, and [ ]2 implies taking the square
modulus of the complex number.
For the sake of concreteness, in the case of the L-site Ising model, the two matrices used are the tensor product of
L identity (hadamard) matrices for b0 (b1). E.g. for L = 2,
Λb0 =
1 0 0 00 1 0 00 0 1 0
0 0 0 1
 , Λb1 =
1 1 1 11 −1 1 −11 1 −1 −1
1 −1 −1 1
 . (S6)
Notice that, while formally the sum extends to an exponentially increasing number of components, it is in practice
restricted to the number of non-zero P¯b(j 2
L + i) terms measured, which is at most equal to the maximum number
of measurement performed. Bounding the number of measurements required to achieve a target energy accuracy is a
central problem in VQE, and its outside the scope of this work.
Overall, the number of measurements determines the quality of the result, as shown in Fig. S5, where we study the
accuracy of the energy compared with the theoretical value provided by the JQC ansatz. An imperfect reconstruction
of the probabilities leads to a systematically larger value for the energy.
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FIG. S5. Energy of the JQC states for the Ising model with different size as a function of the reparametrized Jastrow
coefficients. The λ value controls an element-wise re-parametrization of the optimal Jastrow parameters, such that when λ = 0
the JQC state reduces to the circuit state ψc and no measurement reweighting is applied, whereas for λ = 1 the optimal Jastrow
parameters are recovered and the JQC state has the minimum energy. In black we plot the numerically obtained value via
state-vector evaluation of the JQC ansatz. Colored are the noiseless circuit simulation values, that include the extended circuit
used for the entangled copy implememntation and the reweighting procedure. Different colors represent different measurement
numbers used to compute the probabilities P¯b in the two basis considered for the Ising model. Error bars are computed by
repeating the process Mrep = 12 times.
7B. Non-positive states.
Eq. S5 does not work in the case of non-positive wavefunction. The knowledge of only P¯b is not sufficent to obtain
Pb because the information about the signs of the components is erased when computing the square of the amplitutes.
Our goal is however feasible because we can always obtain the missing information in an independent way. This is
possible if we do not apply the entangled copy circuit (notice however that without the entangled copy circuit we
cannot apply to Jastrow projector). Conceptually we need to optimize the Λb matrix of Eq. S5 in such a way that,
given the P¯b, the reduced probability computed via the postprocessing, Pb, is equal -or close- to the same probability
distribution P 0b measured from the same state ψc without the entangled copy circuit appended.
In practice we find that imposing a particular structure for the matrix Λb is beneficial. We inherit such structure
from the ”positive case”, but we multiply element-wise each column k by a number sk which should ideally take
discrete values ±1. For example, Λb1 in Eq S6 becomes
Λb1 =
s0 s1 s2 s3s0 −s1 s2 −s3s0 s1 −s2 −s3
s0 −s1 −s2 s3
 . (S7)
We then need to solve numerically an optimization problem, involving a system of quadratic equations, minimizing
the difference
min
s
|Pb − P 0b | (S8)
where s is the solution array {s0, s1, · · · }, where the probability array Pb is obtained inserting Eq. S7 into Eq. S6,
while P 0b can be simply measured without the entangled copy circuit.
It is important to observe that we require only an approximate solution of this system, as the reweighting procedure
that will follows will anyway compensate for possible errors in the reconstruction.
However we can check that, for the Ising (shown in fig. S6) and Heisemberg model the error in the distribution
defined as
b =
(∑
i
|Pb(i)− P 0b(i)|2
)1/2
(S9)
is finite and small, and the resulting difference in the energies computed is negligible compared to the energy gain
provided by Jastrow optimization (cfn. S7).
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FIG. S6. Error b1 in the Pb1 probability reconstruction from Eq. S9, as a function of the system size L, for the Ising model.
Black points correspond to the state vector simulations where we can exactly generate the probabilities Pb and P¯b. The error
does not grow indefinitely with L, and it eventually decreases. The procedure is robust against discretization of probabilities,
which are reconstructed through measurements, using 103, 104, 105 shots (blue, orange and red datasets respectively). The
finite sampling prevents an exact solution of the system of the minimization problem in Eq. S8, nevertheless the error saturates
at a finite (small) value.
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FIG. S7. We generate random real-valued states for each given system size L (shown are 25 states with L ranging from
L = 5 to L = 8) and we compute the energy without the entangled copy circuit (the energy of the random state, blue), the
energy obtained using the entangled copy circuit and reconstructing the probabilities as in Eqs. S5,S7,S8 (orange), then the
energy obtained using also the Jastrow parameters (optimizing only the Jastrow, at fixed P¯b, red). We observe that the energy
reconstruction works quite well, but it does not need to be optimal since the measurements are reweighted anyway using the
Jastrow optimization. In green we plot also the exact energy of the model, showing that the method is variational. In this run
it is quite unlikely to recover the exact energy since the Jastrow projector cannot chang e the signs of the components of the
random state. Nevertheless the accuracy improvement is evident, and does not degrade as the system size increase. Data is
uncorrelated, so lines here represent only a guide for the eye.
9X. PROBABILITIES REWEIGHTING USING THE JASTROW OPERATOR
Each measured probability P¯b in basis b is reweighted according to
P¯b(j 2
L + i)→ P¯b(j 2L + i) w(j), (S10)
where w(j) is the Jastrow operator (which is calculated from the ancilla register read-out),
exp(
N∑
s,t=1(s6=t)
λstσ
z
sσ
z
t ), (S11)
and the correlator σzsσ
z
t is evaluated only on the ancilla bit-string j, where the qubits are measured in their Z basis.
The probability is then renormalized to 1, and is processed to give the reduced probability Pb as explained in the
above section.
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XI. ENERGY FLUCTUATIONS DUE TO MEASUREMENTS REWEIGHTING
Poor performances are expected when the circuit state ψc has negligible overlap with the exact one, which is
the solution of the problem Hamiltonian that we aim to minimize. While numerically this issue is manifested by
a vanishing normalization of the JQC state, in the proposed implementation A based on measurement reweighting,
an increased statistical fluctuation of the energy values would be a fingerprint that most of the measurements are
reweighted to zero, with only very few samples, collected from the circuit measurements, being enhanced accordingly
by the Jastrow factor.
A qualitatively correct circuit ansatz is therefore of central importance for the method. We show that, despite its
simplicity, the heuristic ansatz here considered maintain a good overlap with the exact state as the system size L is
increased. In this way the number of components projected-out by the Jastrow operator stays relatively constant with
increasing system size. The observed dispersion of the energies as a function of the Jastrow parameters amplitude is
therefore also approximately constant.
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FIG. S8. Dispersion of the energy values computed by repeating the process Mrep = 12 times. Each energy evaluation has
been obtained using 320000 L-qubits measurements in the Z and X bases. The model considered here is the Ising model. The
λ value is controls an element-wise reparametrization of the optimal Jastrow parameters, such that when λ = 0 the JQC state
reduces to the circuit state ψc and no measurement reweighting is applied, whereas for λ = 1 the optimal Jastrow parameters
are recovered and the JQC state has the minimum energy.
XII. IMPLEMENTATION B
As discussed in the main text, another viable option to implement effectively non-unitary operators is by computing
the the ratio of the expectation values of the operators PJHPJ and PJPJ on ψc. This means measuring different
Pauli operators. Unfortunately, it can be verified that the exponential ansatz of the projector (cfn. Eq. 1 of the main
text)
P = eJ (S12)
implies a number of Pauli terms that grows exponentially with the system size N . This is true already when expressing
the normalization operator PJPJ as sum of Pauli strings.
A possible workaround is to truncate the exponential ansatz using
P = (1 + J)s . (S13)
With this choice the number of Pauli strings is polynomially increasing with N . We tested analytically how the
truncation affects the quality of the ansatz. Results are shown in Fig. S9 in the case of the L = 8 Heisemberg
model. We see that for low circuit depths d the computational gain is much more limited compared to the exponential
ansatz considered in the main text and previous section of this Supplementary Materials. Given the relatively small
computational gain, and the necessity of perfoming more measurements, we focused on the implementation A in the
main text.
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FIG. S9. Computational gain provided by the Jastrow operator as a function of the circuit depth. This is an Ry-CNOT
heuristic circuit (cfn. Fig. S3)
